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YOUR  BEARING  NOTEBOOK 


i^  ^  It's  a  cinch  for  a  winch 

Ji'!^'^?r  on  TIMKEN  bearings 

"r'^^^^k.    ^"l^^^L.  Flcavv  loads  ami  wear  arc  the  prohltms  engineers  have  to 

jg^    ^^i^^r^^^  ~^^         '•"•'■■  when  thev  design  earth  moving  ec|uipment  like  this.  To 

^B»  ^1^^^^^^^         ^         earrv  the  load  on  the  winch,  ten  Timken'  bearings  are  used. 
l|^'      ^^^^^^C^^^k.^L#  I  hirteen  more  on  the  differential,  pinion  shafts,  jackshaft 

^^^^  drive  wheels  and  rear  wheels  assure  long  life  and  trouble- 
free  performance.  Timken  tapered  roller  bearings  fake  any 
combination  of  radial  and  thrust  loads,  reduce  friction, 
(lermit  tighter  closures.  And  they  normally  last  the  life  of 
ihe  equipment. 

How  to  mount  winch  drums      '^      ui-s^^^i^i  fr&.k:»? 
on  TIMKEN  bearings         H  ^J^^~^3f 

To  provide  rigidity  tor  both  the  single  and  double  '-)* 

drums,  the  Timken  bearings  are  mounted  cone-   /~?~j— ///'/T^ 
adjusted.  The  adjustment  is  obtained  through  the-ri-Il-fnT  |    Y)  . 
use  of  shims  between  the  members  carrying  the    V  \        ■\.-sja ^-^ ' 

Timken   bearing  cones   and   the   units   bolted  to     \  H-3»-f|\\!  -j.--     .»-    .jiinn  , 

these  members.  A  cup-adjusted  mounting  is  used  r  '~rrlj^  '^\__Ji:-  f  n^  *"'NiV'       pC--*3    ' 

in  the  units  carrving  the  clutch   housing.   In  this 
case,   the  adjustment   of  the  Timken   bearings  is 

obtained  with  shims  between  the  cup  carrier  and             [  '     •":-;-'.    ^'j        '..'    i'^"  ^s    '  f^^       1C7     Q  " 
chousing.  ^4^     .J  ■.  j't'— _ V  ,7       ^     J^  ' 


TIMKEN 


TAPERED  ROLLER  BEAR/DIGS 


How  you  can  learn  more 
about  bearings 


Some  of  the  engineering  problems  you'll  face  after 
graduation  will  involve  bearing  applications.  If 
you'd  like  to  learn  more  about  this  phase  of  engi- 
neering, we'll  he  glad  to  help.  lor  additional  infor- 
mation about  Timken  bearings  and  how  engineers 
use  them  write  today  to  The  Timken  Roller  Bearing 
Company,  Canton  6,  Ohio.  And  don't  forget  to  clip 
this  page  for  future  reference. 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  oid  THE  TIMKEN  TAPERED  ROLLER  d^ 
BEARING  TAKES  RADIAL  ^  AND  THRUST  -®-  LOADS  OR  ANY  COMBINATION  -Jf- 


Do  you  fit  in  the  Boeing  picture? 


Boeing's  world-wide  reputation  for 
sound  engineering  achievement  is 
founded  on  men.  Boeing  engineers 
and  physicists  are  graduates  of  many 
universities  and  technical  schools. 
They  come  from  every  state  in  the 
Union.  Under  inspiring  leadership 
they  have  been  welded  into  one  of 
the  most  potent  forces  in  any  field 
of  scientific  advance. 

If  you  can  measure  up  to  Boeing 
standards,  there  is  an  attractive  future 
for  vou  in  this  renowned  group.  In 
addition  to  the  prestige  which 
attaches  to  being  a  member  of  the 


Boeing  engineering  team,  there  are 

other  definite  advantages: 

1  The  challenfie  of  working  on  such  vital 
programs  as  the  B-47  and  852  jet  bombers, 
guided  missiles  and  otlier  revolutionary 
development.s. 

2  Stability  of  career  opportunity  with  an  en- 
gineering division  that  is  still  growing  stead- 
ily after  35  years. 

3  The  invigorating  atmosphere  of  the  Pacific 
Northwest  —  hunting,  fishing,  sailing,  sibling, 
temperate  climate  all  year  around. 

4  Good  salaries.    And  they  grow  with  you. 

5  Moving  and  travel  expense  allowance. 

6  If  you  prefer  the  Midwest,  similar  open- 
ings are  available  at  the  Boeing  Wichita, 
Kansas,  plant.  Inquiries  indicating  a  prefer- 
ence  for  WMchita.  Kansas,  will  be  referred  to 
the  Wichita  Division. 


Boeing's  immediate  needs  caJl  for 
experienced  and  /unior  aeronautical, 
mechanical,  eJecfrical,  electronics, 
civil,  acoustical  and  weights  engi- 
neers for  design  and  research;  for 
servo-mechanism  designers  and 
anaivsts;  and  for  ph)sicists  and  math- 
ematicians  with    advanced   degrees. 

Write  today  to: 

JOHN  C.  SANDERS.  SlaH  Engineer-Personnel 

Boeing  Airplane  Company,  Seattle  14,  Wash. 


skiiiiiiiiii!!  iiidiislriiil  ImiWm 


edited  bv  Bob  Hardin,  e.e.  '54 


visual  screens  for  aircraft 

I'ilots  ot  tutiirf  supiTsonic  aircriitt 
may  watch  a  screni  like  the  one  pic- 
tiirt'il  to  know  what  is  ahead  ot  tlu-ni 
aiiil  their  relation  to  the  horizon.  This 
screen,  with  an  optical  s\steni  to  pro- 
ject an  inia>:e  from  ahead  ot  the  plane 
on  it,  was  installed  in  a  L  niversitv  oi 
Illinois  aircraft  by  Dr.  Stanley  N.  Ros 
coe,  L'niversity  psychologist,  for  tests 
of  how  well  pilots  could  fly  with  such 
a  screen.  He  fouiul  thev  could  fiv  verv 
well. 

The  information  will  allow  future 
hi^h-speed  craft  to  provide  such  a  pic- 
ture through  television  or  a  periscope 
from  the  front  of  the  airplane,  and  to 
eliminate  the  friction-producing  project- 
ing wirulshielil.  Dr.  Roscoe  made  tests 
with  screens  ranging  from  the  H-in. 
square  shown,  down  to  a  2-in.  square. 
Shown  on  the  .screen  are  rvmways  of 
the  L'niversity  of  Illinois  Airport  as  the 
airplane  approaches  it. 

improved  mine  detector 

An  improved  mine  detector  ileveloped 
by  the  Corps  of  Kngincers  which  will 
operate  on  land  and  under  water  should 
prove  more  effective  in  locating  mined 
areas  and  expcilite  the  movement  ot 
ground  troops. 

The  new  detectors  will  locate  burieil 
mines  in  any  kind  of  soil,  according  to 
the  .Army.  Older  types  are  useless  where 
magnetite  or  black  earth  is  prevalent. 
The  Army  says  the  new  detector,  also 
able  to  operate  under  water,  should 
prove  more  effective  in  clearing  beach 
areas.  It  has  been  a  practice  to  lay  land 
mines  in  shallow  water  near  beaches  to 
intercept    laniling   craft    and    troops. 

The  presence  of  a  buried  nufie  is  indi- 
cated to  the  operator  of  the  new  and 
improved  device  by  a  combination  of 
visual  and  auditory  means.  The  visual 
meter  indicates  the  presence  of  a  mine, 
and,  sinuiltancously,  its  presence  is  fur- 
ther revealed  by  a  distinct  sound  in  the 
headset  xMirn  by  the  operator. 

new  optics 

One  of  the  most  difficult  jobs  in  the 
history  of  optical  manufacture  has  been 
completed  by  Hausch  &  Lomb  Optical 
Company   for  the   Vatican   ( )bscrvator> . 

The  task  involveil  pro<luction  of  four 
identical    six-inch    prisms,   special    lenses 


anil  llr^t-surface  mirrors  for  a  spectro- 
graph for  the  Vatican's  .Astro- Physics 
Laborator\  that  will  determine  the  com- 
position of  stars  of  \arioiis  magnitudes. 
.Made  from  a  flint-type  glass,  special- 
Iv  selected  and  highly  annealed,  the  61- 
degree  prisms  are  accurate  in  perform- 
ance to  five  millionths  of  an  inch  and 
required  nearly  two  \cars  to  produce. 
Interferometer  tests,  the  ir.ost  precise 
known,  were  used  to  determine  the  ex- 
tent   of   e.ich    polishing   operation.    I'inc 


polishing,  which  is  done  by  hand,  was 
limited  to  ten  minutes  so  that  heat  gen- 
er;ited  by  polishing  did  not  damage  the 
prisms.  -After  e.ich  operation,  the  prisms 
were  allowed  to  cool  off  for  one  hour. 

The  spectrograph  will  be  used  with 
a  telescope  to  record  light  emanations 
of  stars  on  sensitized  photographic 
plates.  Through  its  prisms,  it  will  split 
light  into  its  component  colors  or  wave- 
lengths, and  b\  reference  to  these,  the 
( (JonliriiK  rl   mi   l'<u/f  32) 


Pdots  of  the  future  may  do  their  flying  with  the  aid  of  visual  screens 
such  as  the  one  shown  here  lined  up  on  the  U.  of  I.  airport. 


THE  TECHNOGRAPH 


a  word  of  advice . . . 

It  is  usually  customary  at  this  time  of  the  year  for  the  editor  to  extend  a 
welcome  to  the  new  freshmen.  This  editorial,  however,  will  deviate  somewhat 
from  tradition  in  that  it  is  not  intended  to  be  a  welcome. 

When  a  person  first  enters  college,  he  is  faced  with  two  main  problems: 
(1)  how  much  time  must  he  allot  for  his  studies?  (2)  how  much  time  can  he  allot 
for  extracurricular  activities?  Obviously,  there  is  no  set  rule  which  can  apply 
to  all  students.  It  is  up  to  the  individual  himself  to  determine  his  capabilities. 

There  is  one  point,  however,  that  needs  emphasizing.  Don't  be  too  eager 
at  first.  Frequently,  new  students  will  join  an  organization,  take  on  responsi- 
bility, and  then  find  that  because  of  poor  scholastic  work,  they  have  to  pass  on 
their  responsibility  to  someone  else. 

Organized  houses,  in  particular  fraternities  and  sororities,  are  often  guilty 
of  over-emphasis  of  activities.  Certain  individuals  feel  that  it  is  necessary  to 
uphold  the  prestige  of  the  house  by  encouraging  students  to  participate  in  as 
many  activities  as  they  possibly  can.  Unfortunately,  students  occasionally  join 
organizations  in  which  they  have  no  real  interest.  Consequently,  they  are  wast- 
ing their  time  and  the  time  of  the  organization  as  well.  There  is  no  fault  in  organ- 
ized houses  trying  to  encourage  activities,  but  it  must  be  done  skillfully  and  with 
regard  to  the  student's  own  liking. 

You   must  strive  for  a  balance  between  your  studies  and  your  activities.   If 

the    question    should    arise  as    to    which    is    more    important,    remember    —    your 

primary    reason    for    being  in    college,    in    spite   of   what   some    may   think,    is    to 
study. -H. P. K. 
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The  Hidden  Radio 


"It  tids  spooky  down  in  the  cellar. 

"The  wife  hail  taken  over  the  upstairs  raJio 
for  lier  pet  soap  opera.  And  the  kills  hail 
their  eyes  ^luetl  to  the  western  on  the  TV. 
So  I  hail  to  dij;  up  the  old  portable,  hitklen 
away  in  the  basement  storeroom. 

"When  the  newscast  was  over,  I  clicked  off 
the  set  and  just  sat  there,  thinking  about 
other  men  in  cellars  of  communist-domi- 
nated countries.  Men  listening  at  the  risk  of 
their  lives  to  broadcasts  from  beyond  the 
Iron  Curtain.  To  words  of  Freedom. 

"The  Great  Red  Father  doesn't  like  hidden 
radios!  I  don't  wonder  he  cracks  down,  be- 
cause Freedom  ami  liictatorshi]-)  tlon't  mix. 
Hi  took  holil  of  our  Freeiloms  back  in  1776 
and,  through  wars  and  depressions,  we've 
hung  onto  them  mighty  hard. 

"Those  Freedoms  are  all  in  our  Bill  of  Rights, 
ami  the  chances  of  any  outside  enemies  tak- 
ing them  away  from  us  seem  pretty  slim  to 
me.  But  we  mustn't  forget  the  enemies  in- 
side our  boundaries,  too.  The  religious  and 
race  hate-makers  .  .  .  the  pint-size  dictators 
.  .  .  the  wild-eyed  reds  and  the  slimy  parlor 
pinks.  The  woods  are  full  of  'em! 

"And  if  we  aim  to  keep  our  Freedom  of 
religion  and  speech  and  press  ...  if  we  want 
to  keep  our  jobs  safe,  like  mine  down  at  the 
Republic  mill,  helping  produce  important 
steel  .  .  .  then  we've  got  to  keep  our  eyes  and 
ears  wide  open  to  spot  these  inside  enemies. 
They  might  be  miles  away  ...  or  living  with- 
in our  own  community. 

"In  other  words,  we  must  keep  informed 
about  what's  going  on  today.  That's  why  I 
didn't  want  to  miss  the  newscast  .  .  .  even 
if  I  had  to  risk  my  rheumatics  in  that  dark, 
damp  cellar." 

KKI'IIIILIC  STEEL 

Republic  Building,  Cleveland  1,  Ohio 


Republic  nrrc.AMJv  strong  in  a  strong  and  free 
America.  Republic  can  REMAIN  strong  only 
in  an  America  that  remains  strong  and  free 

...  an  America  thai  li.is  buiU  its  many  imlustrics  from 
infancy  to  world  leadership.  A»d  through  alt  iudustria 
Repubtic  icrta  America.  The  Communications  Industry 
is  a  case  in  point  .  .  .  with  its  millions  of  telephones,  its 
miles  of  telegraph  and  cable  wires,  its  countless  radios 
and  TV  sets.  Much  of  the  steel  used  in  such  equipment 
.  .  .  carbon,  alloy  and  stainless  .  .  .  comes  from  the  many 
far-flunK  furnaces  of  Republic,  which  is  proud  to  be  a 
pan  of  the  voice  of  America  at  home  and  abroad. 


Tor  a  lull  color  reprint  of  this  adicrlisemenl, 
urite  Dtpt.  H,  Republic  Steel,  Cleveland  1,  Ohio 
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our  cover 

This  perplexing  and  rather  confused  tangle  of  lights,  wires, 
camera,  timer,  and  machinery  illustrates  the  role  that  photo- 
graphy is  playing   in  engineering  work  today. 


our  frontispiece 

Laboratory  icicles:  in  the  20-below-zero  temperature  of  this 
refrigerated  "igloo,"  a  circuit  breaker  is  being  prepared  for  a 
high   voltage  test. 


scientists  are  now  fighting  a 


CO 


Id 


war 


by  Hank  Kalapaca,  e.ph.  '52 


Tlu-  coldest  temperature  ever  record- 
eil  on  the  earth's  surface  due  to  Na- 
ture's handiwork  was  90' F  below  zero. 
This  record  was  set  on  February,  1892, 
in  the  northern  Siberian  village  of  Verk- 
ho\ansk.  If  someone  tried  to  tell  a  low 
temperature  physicist  that  9(V'F  below 
zero  was  cold,  he'd  probably  scoff  at 
him  and  say,  "Cold — that's  hot!" 

Actually,  the  physicist  would  have 
good  reason  for  making  such  a  state- 
ment for  his  work  takes  him  down  to 
temperatures  around  -273°C  (about 
— I-6()°F) — just  a  hair's  breadth  from  ab- 
solute  zero! 

Today,  it  is  not  uncommon  to  read 
an  article  in  a  magazine  or  newspaper 
about  experiments  being  conducted  to 
investigate  the  properties  of  matter  at 
very  low  temperatures.  However,  such 
was  not  the  case  a  few  decades  ago.  It 
is  not  that  scientists  didn't  realize  the 
importance  of  such  experiments,  but  the 
technical  difficulties  confronting  them 
in  trying  to  obtain  and  maintain  very 
low  temperatures  were  staggering.  One 
not  only  had  to  be  a  physicist — he  had 
to  be  a  refrigeration  engineer,  too. 

.Most  of  the  pioneering  in  the  field 
of  low  temperatures  took  place  in  Eu- 
rope and  England.  Unfortunately,  it 
took  a  war  to  finally  get  the  United 
States  interested  in  this  field.  Prior  to 
1946,  there  were  only  two  laboratories 
here  engaged  in  low  temperature  re- 
search. Now,  however,  the  situation  has 
changed  radically.  There  are  low  tem- 
perature laboratories  all  over  the  United 
States.  Most  of  the  work  is  being  spon- 
sored b\'  the  Office  of  Naval  Research 
and  the  National  Bureau  of  Standards. 
( leneral  Electric,  however,  has  recently 
built  a  250,000  dollar  laborator\-  and 
there  are  universities  extending  from  the 
-Massachusetts  Institute  of  Technolog) 
to  the  University  of  California  which 
aie  also  very   active  in   this   field. 

There  are  two  main  reasons  for  this 
rapid  development.  First  of  all,  the  de- 
\elopment  of  new  methods  of  liquefac- 
tion, as  a  result  of  work  undertaken  for 
military  purposes,  has  made  the  produc- 
tion of  liquid  helium  no  longer  a  major 
vMidertaking,  but  a  relatively  easy  task. 
The  other  reason  for  the  increasing  in- 
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HANK  KALAPACA 
In  this  issue,  even  the 
editor  worked.  In  addition 
to  his  duties  on  the  TECH, 
he  is  a  member  of  Phi  Eto 
Sigma,  Sigma  Tau,  and 
Air    Force    ROTC. 

A  senior  in  engineering 
physics,  his  hobby  is  hyp- 
notism, which  moy  explain 
how  he  continues  with  his 
activities,  maintains  on 
excellent  scholastic  aver- 
age, and  mokes  the  TECH 
staff     work     at     the     some 


terest  in  very  low  temperatures  is  prob- 
ably due  to  the  challenge  presented  by 
the  problems  which  still  stubbornly  re- 
fuse to  yield  to  theoretical  explanation. 

One  word  that  is  heard  quite  fre- 
quently around  low  temperature  labor- 
atories is  cryogenic — the  first  part  of 
the  word  is  from  early  Greek  and  means 
cold.  Consequently,  laboratories  en- 
gaged   in    studies    in    the   extremely    low 


temperature    range   are    knou  n   as   cryo- 
genic   laboratories. 

(Jotufp/    'if    Tf III l>ir(it lire 

Hefore  any  attempt  is  made  to  ex- 
idain  how  ver\  low  temperatures  are 
(jbtained  or  how  they  are  measured,  the 
concept  of  temperature  has  to  be  clearly 
defined. 

To  the  man  in  the  street,  tempera- 
ture is  something  he  feels  by  his  sense 
of  touch.  When  he  touches  a  hot  ob- 
ject he  says  that  the  temperature  is 
high,  and  that's  about  all  he  can  sa\ 
about  it.  Actually,  he  is  witnessing  the 
transfer  of  energy  from  the  molecules 
of  the  substance  to  his  skin.  This  trans- 
fer of  energy  could  also  be  obtained 
from  the  radiant  energy  of  the  sun,  a 
sun-lamp,  a  stove  or  radiator,  or  just 
from  the  walls  of  a  room. 

To    a    physics   student,    however,    the 
concept  of  temperature  would  probably 
have    a    different    meaning.    He    is    ac- 
customed  to  thinking  of  temperature  as 
((jdiiliiuu  d   III!    Viujt    24) 
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Liquid  helium  behaves  strangely  when  it  is  cooled  to  2.19  K.  If  a 
vessel  is  lowered  into  (A),  the  helium  climbs  in.  If  the  vessel  is  lifted  out 
of  it  (B),  the  helium  climbs  out.  The  speed  with  which  this  film  travels 
may  be  measured  by  timing  its  arrival  at  the  top  wire  on  a  glass  bulb 
(C).  if  helium  is  allowed  to  enter  a  fine  tube  at  the  bottom  of  another 
vessel  (D),  it  will  spurt  from  the  tube  at  the  top  when  light  is  shined  on  it. 


Architects  find  that  color  slides  of  buildings  and  models  often  illustrate 
styles  and   methods  of  construction   better  than   more  bulky   models. 


I'haiiical  rnninfrrs  may  start  colicctiiit; 
vlidc-s  of  iiisrallatii)ns  aiul  equipiiu-nt  in 
tlu-ir  tifld  of  specialization  that  will 
prove  invaluable  in  future  design  and 
research  prublems.  Arcliiteets  find  that 
color  sliiles  of  buildings  and  models 
often  illustrate  styles  and  methods  of 
construction  better  than  more  bulky  mo- 
ilels.  These  and  many  more  uses  of 
color  slides  are  in  the  possession  of  the 
photograidier. 

Movies  for  use  within  the  organi/.a- 
tion  b\  which  they  are  filmed  can  often 
be  made  by  the  amateur  cinematogra- 
jiher,  using  his  own  equipment.  For 
films  made  for  public  showing,  the  pro- 
fessional touch  of  specialists  usually  en- 
hances their  sales  value.  For  the  engi- 
neer who  wishes  to  present  the  unusual, 
there  is  tlie  color-separation  .Anaglyph 
v\stem  of  three  dimensional  motion  pic- 
tures using  standard  projectors  and 
screens.  Although  this  process  is  not 
well  known,  and  not  the  height  of  prac- 
ticalit\,  it  is  capable  of  producitig  un- 
usual effects  and  adding  realism  to  dif- 
ficult   subjects. 

Kveryone    remembers    the    childhood 


photography    in   engineering 


by  Henry  Spies,  ag.e.  '52 


".Amateur  photographers  are  just  frus- 
trated chemists."  This  statement,  un- 
lioubtedly  made  by  a  jealous  chem.  en- 
gineer, is  oftcti  heard  when  the  cache 
of  equipment  that  the  serious  amateur 
possesses  is  unearthed.  This  article  is 
to  help  picture-snapping  engineers  justi- 
fy their  avocation  on  a  basis  other  than 
psNchological   satisfaction. 

One  of  the  most  widely  known  jobs 
of  the  engineer-photographer  is  in  the 
field  of  visual  e<lucation.  The  most  pop- 
ular forms  of  \isual  education  are  the 
color  slide  and  the  motion  picture.  1  hese 
media  are  most  useful  to  the  engineer 
because  the  usual  projection  equipment 
is  much  easier  to  transport  than  would- 
be  models  and  demonstration  equipment. 
'Fhe  old  adage  that  a  picture  is  worth 
a  thousand  words  was  never  more  tr\ier 
than   in   the   field  of  engineering. 

A  simple  photograph  or  slide  will 
show  a  wealth  of  detail  that  defies  ver- 
bal or  written  description.  The  role  of 
the  motion  picture  is  even  more  impor- 
tant due  to  its  versatility  in  showing  a 
complete   process   with    full   scale   opera- 
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HENRY    SPIES 

For  his  first  feature 
article,  ffank  fios  chosen 
to  write  obout  a  subject 
that  he  himself  knows 
quite  o  b.t  obout  from 
octuol  experience  Photo- 
grophy  hos  been  his  mo- 
(or  hobby  for  the  post  five 
yeors. 

In  this  orticle,  he  poi.-ts 
out  severol  uses  of  photo- 
graphy in  engineering  that 
the  oirerogo  comcrisf  might 


a  ycor, 
jdvonccd 
member 


tions,  in  color  or  monochrome,  to  an 
audience  almost  anywhere.  With  tlie 
special  effects  available  in  cinematogra- 
ph>-,  it  has  rapidly  become  one  of  the 
most  popular  salesmen  and  demonstra- 
tors  in   the   field   of   engineering. 

Color  slides  are  within  the  scope  of 
nearly  any  camcrist  using  his  present 
equipment,  or  with  a  few  atlditional 
items.  'Fhis  technique  is  readily  adapted 
to  almost  any  t\pe  of  subject  material 
and  equipment  available.  Civil   .ind   me- 


game  where  a  simple  whispereii  state- 
ment is  relayed  from  one  person  to 
another  with  a  humorous  distortion  as 
the  end  result.  This  might  be  fun  at  a 
party,  but  errors  in  duplication  are  not 
the  least  bit  humorous  in  the  engineer- 
ing world.  When  there  is  a  need  for 
a  copy  of  a  document  such  as  a  report, 
a  contract,  a  letter,  or  an  engineering 
drawing,  the  need  is  not  for  an  approx- 
imation ;  the  need  is  for  an  exact  copy. 
I'hotocop\ing  is  the  fastest,  easiest,  and 
most  accurate  method  of  documentary 
reproduction. 

In  the  same  category  as  photocopying 
is  nucrofilming,  a  process  used  for  re- 
production in  any  .size  other  than  the 
original  size  to  facilitate  filing  of  large 
drawings  and  documents.  The  main  dif- 
ference between  photocopxing  and  mi- 
crofilming is  that  no  intermediate  step 
b<-tween  the  original  and  the  copy  is 
necessary   in   photocopying. 

Hoth  of  these  processes  can  be  easily 
performeii  by  the  amateur  photographer. 
In  photocopying,  all  tiiat  is  necessary 
is    a    contact    printer   of    sufficient   size. 
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Iii;:li  contrast  positive  paper,  and  proper 
processing  chemicals  and  facilities.  Mi- 
iidtihiiing;  is  more  efficienth'  done  with 
tlie  special  equipment  designed  for  the 
purpose,  hut  it  can  be  done  with  most 
35/////;.  cameras  that  can  be  equipped 
with  extension  tubes  or  closeup  lenses 
with  few  additions  to  the  camerist's  us- 
ual equipment.  Larger  size  copy  nega- 
tives may  also  be  made  with  cameras 
which  ha\c  ground  glass  \iewfinders 
and  double-extension  bellows. 

Just  what  happens  when  a  force  is 
applied  to  a  rigid  member  of  a  ma- 
chine or  structure  has  always  been  of 
necessary  interest  to  engineers.  Both 
safety  and  economic  considerations  dic- 
tate this  interest.  Again,  photograph\ 
speeds  up  investigation  and  makes  a  nor- 
mally complex  task  an  easy  one. 

Perhaps  the  easiest  method  of  deter- 
mining stress  distribution  in  a  machine 
or  structural  section  is  to  construct  a 
clear  plastic  model  of  the  section  in 
question,  load  it  exactly  as  the  proto- 
type is  to  be  loaded,  and  illuminate  it 
with  polarized  light.  The  result  is  a 
spectacular  illustration  of  the  stress  dis- 
tribution. 

The  stress  patterns  brought  out  by  the 
polarized  light  may  then  be  photograph- 
ed in  monochrome  or  color  for  a  perma- 
nent record  for  use  in  design  and  in 
classroom  discussion.  The  engineering 
camerist  can  perform  this  service  with 
no  more  than  the  usual  complement  of 
equipment  and  facilities,  although  ex- 
posures  may   have   to   be   determined    by 


the  trial  and  error  method.  If  these 
stress  patterns  are  photographed  in  color, 
the  exposure  must  be  made  reasonably 
within  the  exposure  for  which  the  par- 
ticular type  of  color  film  is  balanced,  or 
serious  errors  in  color  rendition  are 
quite  probable. 

Other  methods  of  stress  analysis  that 
employ  photographic  recordings  include 
those  using  oscilligraphs,  the  Wheat- 
stone  bridge,  and  the  mirror  galvano- 
meter. 

One  of  the  most  widespread  uses  of 
functional  photography  in  engineering 
is  in  the  field  of  instrument  recording. 
The  accuracy  of  photographic  record- 
ings is  unquestionable.  It  provides  an 
enduring  account  of  conditions  at  the 
desired  precise  instant  with  no  possibility 
of  erroneous  readings  of  transient  vari- 
ables. With  photographic  methods,  the 
human  element  is  eliminated  as  is  time- 
consuming  checking  and  rechecking.  The 
types  of  instruments  which  can  be  made 
to  record  photographically  are  almost 
unlimited. 

Have  you  ever  had  a  lab  instructor 
doubt  your  data,  insisting  that  it  is  im- 
possible and  perhaps  implying  that  he 
thinks  you  dry-labbed  the  whole  experi- 
ment? A  simple  photograph  of  your 
equipment  and  instruments  when  you 
observe  inexplicable  phenomena  is  defi- 
nite proof  of  your  ability  and  integrity. 

Many  electrical  engineering  and  phys- 
ics courses  use  oscilloscopes  extensively 
in  laboratory  work.  Can  you  describe 
adequately  what  you  saw  in  class  when 


writing  your  lab  report  ?  Photographic 
oscillograms  need  little  explanation.  The 
technique  for  obtaining  useful  oscillo- 
grams with  the  minimum  of  equipment 
is  as  follows:  place  the  camera  on  a 
solid  support,  with  the  field  of  view  in- 
cluding the  face  of  the  oscilloscope,  feed 
into  the  instrument  a  wave  of  known 
shape  and  magnitude,  and  photograph 
it.  The  grid  face  of  the  oscilloscope  is 
then  removed,  and  the  results  of  the 
experiment  which  appear  on  the  face  of 
the  tube  are  photographed.  When  the 
prints  are  to  be  made,  construct  a  grid 


A  special  high  speed  camera  records  tha  complete  welding  operation 
of  an  electric  arc  which  can  later  be  analyzed. 


The    result:    the    molten    mefol    is 
caught  in  action. 

on  the  top  of  the  enlarging  easel,  using 
thread  or  similar  material.  The  easel 
and  enlarger  are  set  so  that  the  grid 
on  the  easel  corresponds  to  the  grid  on 
the  oscilloscope  through  the  use  of  the 
negative  of  the  known  wave.  The  en- 
larger  and  easel  are  then  locked  in  this 
position,  and  the  rest  of  the  negatives 
are  printed  with  perfect  correlation  with 
what  actually  appeared  on  the  oscillo- 
scope. The  us;-  of  high-contrast  film  and 
paper  is  recommended,  although  much 
the  same  result  can  he  obtained  through 
oxerdevelopment. 

This  particular  case  was  cited  as  an 
example  of  the  multitudinous  uses  in 
the  field  of  instrument  recording  that 
aie  within  the  reach  of  the  amateur  who 
exercises  his  ingenuity. 

A  development  that  has  become  in- 
creasingly important  in  the  field  of  engi- 
neering during  recent  years  is  the  use 
of  spectrography  in  the  analysis  of  ma- 
terials. Once,  such  studies  could  be  made 
onh  b\  lengthy  laboratory  techniques; 
but  by  apphing  photography  to  the  prob- 
lem, more  graphic  and  more  easily  un- 
derstood data  can  now  be  obtained,  and 
a  permanent  record  made  of  them  at  the 
same  time. 

If  the  material  whose  composition  is 
in  doubt  is  burned  in  an  arc,  and  the 
light  gi\en  off  directed  through  a  ruled 
grid,  lines  will  appear  on  a  spectrum 
scale,  characteristic  of  every  element  in 
the  original  material.  When  a  photogra- 
phic emulsion  is  exposed  to  these  Ime 
images,  a  permanent  record  is  obtained 
capable  of  showing  even  minute  traces 
((jontinued  on  Page  26) 
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U.  of  I.  research 


J  III  I  nivtisily  'if  IUiikjh  liiis  Inni/ 
hicn  nottd  /is  one  of  the  outstaiidiiiji 
engineering  schools  of  the  eotintry.  not 
only  for  its  p^oyrnin  of  undergraduate 
training,  hut  also  for  its  graduate  ivork 
and  for  the  vast  amount  of  research 
that  is  heing  conducted  in  the  diffennt 
engineering   ilef<artinents. 

Many  of  the  major  research  problems 
being  investigated  at  the  lUiiiH'rsity  have 
licen  so  largely  f>uhlieized.  they  have 
heeonie  relatively  familiar  to  most  Tech 
readers.  There  are  numerous  programs . 
hoiiever,  that  are  equidly  important .  hut 
are  less  knoien. 

This  article  covers  a  fcie  of  these 
leaser   knoiin   phases   of  research. 


Light   Flicker  Research 

If  electric  welding  machines  of  the 
most  popular  type  are  causing  your 
lights  to  flicker.  University  of  Illinois 
engineers  now  know  what  to  do  about 
it.  The  data  on  this  problem  which 
power  companies  have  until  now  been 
able  to  attack  only  by  guess  was  pre- 
pared by  Marvin  Fisher  Jr.,  Prof.  Stan- 
ley Helm,  and  Prof.  Max  A.  Faucett. 
They  claim  that  electric  motor  loads  as 
far  as  five  miles  away  have  important 
bearing  on  the  effect  of  single-phase 
welders  on  three-phase  power  lines. 

The  University  of  Illinois  Engineer- 
ing Experiment  Station  has  prepared  a 
bulletin  with  tables  from  which  power 
engineers  can  quickly  compute  the  size 
of  wires  and  amount  of  current  needed 
to  prevent  objectionable  flicker. 

The  .solution  was  worked  out  in  a 
cooperative  research  project  of  the  I  ni- 
versity  and  the  Utilities  Research  Com- 
mission of  Chicago.  The  Illinois  engi- 
neers worked  for  two  years,  using  a 
mathematical  and  analytical  approach,  to 
solve  the  problem  and  prepare  the  sim- 
plified tables. 

Now,  they  arc  tackling  a  tougher 
problem — three-phase  welders  which  are 
becoming  increasingly  popular,  but 
which  with  vacuum  tubes  in  their  cir- 
cuits arc  much  more  complicated  de- 
vices  to   analyze. 

Lead  Cable  Research 

Arsenic,  though  deadly  to  humans, 
can  give  longer,  stronger  life  to  under- 
ground electric  cables,  according  to  re- 


search ,it  tile  Engineering  Experiment 
Station  ot  the  L  iiiversit>  of  Illinois. 
'Ehe  idea  is  being  adopted  wholeheart- 
ed 1\'  b\  the  electrical  cable  and  power 
industries. 

This  is  the  latest  tinding  in  a  21- 
year  project  which  already  has  brought 
a  $100, 000  a  year  benefit  to  its  spon- 
soi'ing  agency  and  sa\-ed  hundreds  of 
thousands  of  dollars  more  tor  tile  whole 
power  industry. 

Ehat  amount  yearly  is  saved  by  one 
fact  alone — reported  in  1935 — that  a 
copper-lead  alloy  for  covering  cables  is 
just  as  satisfactory  as  tin-iead  alloy 
which  costs   10  per  cent  more. 

The  latest  finding  is  that  the  lead  for 
covering  cables  can  be  improved  by  add- 
ing a  "pinch" — one-tenth  of  one  per 
cent — of  arsenic.  This  will  make  cables 
longer-lasting  and  allow  them  to  carry 
heavier  electrical  loads  because  higher 
pressure  can  be  used  for  the  insulating 
oil   inside   the  cable. 

Lead  cable  sheaths  are  being  studied 
in  Arthur  Newell  Talbot  laboratory  at 
the  University  of  Illinois  bv  Prof.  Cur- 


tis W.  Dollins.  .\t  this  moment  he  has 
141    different   specimens    inider   test. 

The  University's  Engineering  Experi- 
ment Station  has  just  published  the  sixth 
report  from  his  work.  It  contains  the 
findings  on  benefits  from  arsenic  in  the 
alloy.  The  work  has  not  only  produced 
direct  results  such  as  this,  but  also  b\' 
stimulating  research  nf  cable  manufac- 
turers h.is  brouglir  x.iluahle  indiiect  re- 
sults. 

The  project  at  the  University  started 
in  1929.  It  is  sponsored  by  the  Com- 
monwealth Edison  company  of  Chicago 
through  the  Utilities  Research  commis- 
sion. In  the  21  >cars,  this  has  provided 
nearly  $115,000  for  the  work.  The  one 
fact  about  tin-lead  alloy  saves  annualK 
nearly  all  that  was  spent  in  the  first  20 
years. 

The  141  tests  Professor  Dollins  has 
going  on  now  include:  two  full-size  ca- 
ble specimens  nearly  a  yard  long  being 
bent  back  and  forth  every  6  minutes; 
19  sections  of  cable  being  given  time 
tests  with  oil  inside  them  at  25  to  40 
( (Continued   on  Page  2S) 


Extensive  use  has  been   made  of  the  U.  of  I.  cyclotron  in  the  field  of 
nuclear  physics. 
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As  one  of  their  pledge  duties, 
prospective  members  of  Chi  Epsilon 
are  required  to  write  a  short  theme 
on  some  phase  of  civil  engineering. 
For  the  benefit  of  this  year's  pledges, 
the  Technograph  is  publishing  three 
of  the  themes  which  were  submitted 
last    semester. 

"Small  Town  Sewage  Disposal" 
was  written  by  Bob  Keil,  "Foundation 
Problems  in  Mexico  City"  by  Jim 
Tavares,  and  "Prictical  Civil  Engineer- 
ing" by  Jeff  Newton. 


ill  rajiid  order  so  that  by  the  latter  part 
of  1949  the  project  was  ready  for  the 
contractors   to   submit   bids. 

Early  in  June,  1950,  the  contractor 
began  moving  his  equipment  into  the 
city.  Existing  sewers  and  manholes  were 
located  and  cleaned  out.  Lines  and 
grades  were  located  by  the  engineer 
and  pipe  was  scattered.  The  company's 
ditching  machine  was  put  into  operation 
and  pipe  was  laid  as  close  to  the  ma- 
chine as  possible. 

As  the  operation  got  under  wa\',  men 
located  utilities  and  other  obstructions 
ahead  ot  the  ditching  machine  where 
they  were  cut  and  replaced  immediately 
after  the  machine  had  passed.  Tile  layers 
were  protected  from  cave-ins  by  skele- 
ton shoring  which  was  removed  after 
the  tile  was  layed.  [fitches  were  imme- 
diately  backfilled   with   a  small    highlitt 


and  installing  a  sump  pump  to  remove 
the  water  until  construction  had  been 
completed.  This  solution  worked  com- 
paratively well  for  this  structure.  How- 
ever, later  on,  in  building  a  round 
shaped  tank  with  a  cone  shaped  bottom, 
the  same  streams  of  water  was  encoun- 
tered at  a  lower  depth  in  the  cone 
shaped  bottom.  This  indeed,  formed  a 
problem,  for  equipment  was  not  avail- 
able to  the  contractor  for  placing  con- 
crete behind  the  cone  shaped  form  with- 
out excessive  cost  which  necessitated 
placing  the  concrete  bottom  somewhat 
as  a  plasterer  would  place  plastering 
using  a  vry  dry  mix  of  concrete.  Water, 
however,  complicated  this  procedure  in 
that  the  dry  mix  mould  absord  so  much 
water  from  the  stream  that  it  would 
shmip  down  the  sides  before  the  concrete 
had   a  chan;e  to  set   up.   As  a  solution, 


chi   epsilon   themes 


edited  bv  Paul   Hutchinson,   mining  e.  '54 


Small  Town  Sewage  Disposal 

Today  in  om'  fast  moving  world  of 
chaos,  one  of  our  most  perplexing  prob- 
lems encountered  is  that  of  small  town 
sanitation.  In  Illinois  alone  there  are 
numerous  towns  containing  a  popula- 
tion of  1500  or  less,  many  of  which 
contain  no  sanitary  disposal  system  of 
any  kind.  This  is  alarming  when  we 
consider  the  fact  that  it  affects  the 
health  of  thousands  of  people,  economic 
standards,   and   living  conditions. 

This  problem  has  become  apparent  to 
many  small  towns  and  they  have  begun 
to  study  solutions  to  it.  Just  such  a 
town  is  that  of  Norris  City,  Illinois, 
located  in  the  eastern  part  of  Southern 
Illinois  near  Carmi.  Their  need  became 
apparent  in  the  1930's  and  they  began 
planning  and  constructing  a  sanitary 
system  as  a  PWA  project  in  1940  and 
1941.  However,  before  any  great 
anioiuit  of  work  could  be  completed, 
PVVA  was  abandoned  due  to  World 
War  II  and  the  project  could  not  be 
completed. 

Early  in  1949,  with  new  officials  in 
the  city's  government,  it  was  decided 
to  finish  the  project.  Stockpiles  of  exist- 
ing materials  were  irnentoried  and  in- 
spected for  possible  use  in  the  finished 
project.  Other  details  were  attended   to 


and  the  street  was  again  opened  to 
traffic. 

As  the  work  progressed  on  the  laying 
of  sewer  pipe,  another  force  of  men  were 
bus\-  at  the  disposal  plant  site.  A  par- 
tially completed  tank  was  pumped  dry 
and  cleaned  up  in  preparation  for  its 
completion.  A  water  line  was  moved 
out  of  the  site  area  without  disrupting 
service  for  any  length  of  time.  Carpen- 
ters began  building  forniwork  to  com- 
plete the  first  tank.  Two  ready  mix 
concrete  bins  were  placed  and  stockpiles 
of  sand,  gravel,  and  cement  were  placed 
in  position  for  use  at  any  time  with  a 
full  day's  requirements  on  hand  at  all 
times.  A  crane  was  brought  in  to  dig 
the  additional  tanks  and  the  work  was 
scheduled  with  a  view  of  keeping  all 
men  and  equipment  busy  without  an\ 
delay  or  layoffs.  Concrete  was  poured 
just  as  soon   as  formwork  permitted. 

After  the  completion  of  the  first  tank, 
the  carpenters  began  setting  plywood 
forms  for  the  construction  of  a  17  // 
square  control  building  which  proved  to 
be  a  most  difficult  construction  prob- 
lem, for  in  digging  the  basement  of  this 
building  there  appeared  a  stream  of 
water  of  considerable  size  to  be  com- 
batted  during  construction.  The  prob- 
lem was  finally  solved  by  placing  8  to 
10  in  of  gravel  over  the  basement  floor 


it  was  finally  suggested  that  the  water 
be  directed  through  covered  channels 
to  pipe  running  through  the  concrete  to 
a  barrel  where  a  sump  pump  would  re- 
move it.  The  bottom  was  then  placed 
as  originally  planned. 

As  this  is  being  written,  the  project 
is  still  under  construction.  Because  of 
unusually  bad  weather  conditions  dur- 
ing the  construction,  the  project  is  not 
likely  to  be  completed  until  next  year's 
construction  season.  However,  when  it 
is  completed,  it  will  adequately  serve 
the  Norris  City,  and  will  improve  the 
city  in  many  ways. 

Foundation  Problems  in 
Mexico  City 

Mexico  Cit\',  a  city  of  two  million 
people,  presents  a  good  example  of  the 
difficulties  encountered  in  constructing 
buildings  on  undependable  foundation 
material.  This  city  with  buildings  thirty 
stories  high  has  been  built  on  soft  clays 
formed  of  volcanic  ash  that  have  a 
water  content  up  to  500  per  cent. 
Buildings  settle  many  feet  below  the 
surface,  or  if  they  are  on  long  piles, 
they  seem  to  rise  several  feet  since  the 
surrounding  ground  settles  as  water  is 
drained  from  it.  These  difficulties  have 
( (juntiiiued  on  Page  26) 
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bv  Howard  Hadler,  ag.e.  '54 
Georqe  Rati,  c.e.  '52 
Tom  Madden,  e.ph.  '54 


PROF.  JOHN  M.  COAN 

I'rotcssor  Coaii  was  born  in  Halti- 
uiorc.  Maryland,  on  April  28,  1915.  He 
became  interested  in  engineering  dur- 
ing bis  latter  years  in  elementary  school 
uiiilc  observing  the  outside  work  of 
surveyors  and  construction  engineers.  He 
then  went  to  the  lialtiniore  Polytechnic 
Institute — probably  tlie  finest  technical 
high  school  in  the  United  States.  This 
was  a  school  attended  by  3000  boys  and 
offered  courses  in  calculus,  strength  of 
materials,  graphic  statics,  and  thernio- 
dvnaniics  along  with  the  shop  cour.-es 
and  other  secondary  school  courses.  This 
exceptional  start  enabled  Prof.  Coan  to 
skip  the  freshman  year  of  college  and 
familiarized  him  with  all  subjects  in 
the  sophomore  year. 

From  1932  to  193S,  Coan  attended 
Johns  Hopkins  University  where  he  re- 
ceived his  U.S.  Degree  in  civil  engineer- 
ing and  the  M.E.  (M.S.)  Degree, 
majoring  in  structures.  Coan  resumed 
his  graduate  training  in  1946  at  the 
Polytechnic  Institute  of  Brooklyn  where 
be  received  bis  Ph.D.  in  aeronautical 
engineering  in    1948. 

Prior  to  the  resumption  of  bis  giadu- 
ate  work.  Professor  Coan  worked  as  a 
stress  analyst  at  the  Clcnn  L.  Martin 
Aircraft    compain     in     H.iltinore     from 


PROF.  ,IOHN  M.  COAN 


193S  until  1942.  As  assistant  profes- 
sor of  aeronautical  engineering  at  Iowa 
State  College  from  1942  to  1946,  he 
taught  a  wide  range  of  aeronautical 
subjects  to  both  civilian  and  military 
students.  Coan  then  took  an  interim 
summer  position  as  structures  test  engi- 
neer at  the  Douglas  Aircraft  corpora- 
tion, Santa  Monica,  California,  where 
he  worked  on  both  static  and  component 
tests.  As  research  associate  at  the  Poly- 
technic Institute  of  Brooklyn  during  the 
following  year,  he  supervised  a  Navy- 
sponsored  test  program  on  fiberglass 
plates. 

Professor  Coan  was  appointed  asso- 
ciate professor  of  aeronautical  engineer- 
ing at  the  University  of  Illinois  in 
1948  and  promoted  to  full  professorship 
in  1950.  At  this  university  he  has  been 
teaching  aircraft  structures,  structural 
design,  structures  laboratory,  and  related 
courses — at  both  the  graduate  and  vui- 
dergraduate  levels.  He  has  been  the 
faculty  adviser  to  the  student  chapter  of 
IAS  for  the  past  two  years,  and  is  the 
department  representative  on  the  Policv' 
and  Development  Commission  of  the 
engineering  college. 

By  bis  own  admission,  Coan  is  a 
"bookish"  fellow,  but  he  finds  time,  as 
most  of  us,  to  "play  at"  golf.  However, 
most  of  his  spare  time  is  devoted  to  con- 
certs, lectures,  and  extensive  reading  in 
non-technical  fields  such  as  international 
affairs,  philosophy  of  education,  psychol- 
ogy, music,  art,  and  history.  He  is  par- 
ticularly interested  in  traveling  in  Eu- 
rope where  he  has  spent  two  3-month 
vacations  in  the  past  13  years.  The  pres- 
ent trend  of  the  aviation  world  into  the 
romantic  areas  of  jet  propulsion  and 
supersonic  aerodynamics  has  not  luretl 
the  professor  away  from  his  field  in 
the  analysis  and  design  of  aircraft  struc- 
tures. 

From  Coan's  students,  the  writer  has 
learned  that  the  professor's  courses  are 
bandied  in  an  excellent  manner.  How- 
ever, he  has  never  been  proud  of  his 
punctuality.  Perhaps  this  can  be  explain- 
ed by  the  fact  that  he  is  a  bachelor. 

Coan  is  a  member  of  Tau  Beta  Pi, 
Sigma  Xi,  the  Institute  of  Aeronautical 
Sciences,  the  Society  for  Experimental 
Stress  Analysis,  the  American  Societ> 
for  Engineering  Education,  and  the 
American  Association  of  Uiu'versit\  Pro- 
fessors. 


DR.  CHARLES  P.  SLIGHTER 

Many  authorities  agree  that  the  first 
step  toward  a  successful  career  in  teach- 
ing is  to  gain  the  confidence  of  one's 
students.  This  being  the  case.  Dr.  C.  P. 
Slichter  of  the  physics  department  has 
certainh'  started  off  on  the  right  foot, 
for  he  has  been  voted  the  most  effi- 
cient instructor  in  that  department.  The 
most  efficient  instructor  poll  was  held 
last  May,  juniors  and  seniors  being  the 
only  students  eligible  to  vote.  To  be 
recognized  by  this  poll  is  in  itself  quite 
an  honor,  but  to  gain  this  recognition 
during  one's  first  year  of  teaching  up- 
perclassmen,  as  Dr.  Slichter  did,  is  in- 
deed worthy  of  high  merit. 

Although  he  was  born  in  Ithaca,  New 
York,  Dr.  Slichter  calls  Cambridge, 
]VIassachusetts,  his  home,  as  it  was  there 
that    he    spent   most    of    his    life    before 
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DR.  CHARLES  P.  SLICHTER 

coming  to  Cbampaign-Urbana.  A  quick 
look  at  Dr.  Slichter's  ancestry  leaves 
little  doubt  as  to  what  his  life's  work 
should  be.  The  son  of  a  Harvard  pro- 
fessor, his  two  grandfathers  were  also 
professors;  one  served  in  the  civil  engi- 
neering department  here  at  Illinois,  and 
the  other  was  the  dean  of  Wisconsin's 
graduate  school.  As  if  this  were  not 
enough,  two  of  his  uncles  are  professors 
at  the  L'niversity  of  California  and 
Cambriilge  I  niversit\-. 

In  1941,  Dr.  Slichter  entered  Har- 
\ard  with  the  class  of  '45  as  a  physics 
major.  At  Harvard,  physics  majors  re- 
ceive a  great  amount  of  electronics  in 
their  first  two  years.  Because  of  this, 
a  group  of  them  were  called  during  their 
junior  year  by  the  NDRC  (National 
Defense  Research  Committee)  to  Woods 
Hole,  Massachusetts,  for  work  on  a 
highly  secret  underwater  explosives 
((.'ontiriiii'il   on    Page  30) 
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WORKHORSE  OF  INDUSTRY.  .  . 

Its  granddaddy  was  a  ponderous  bi-polar  Per- 
cheron  that  weighed  hundreds  of  pounds  .  .  .  and 
cost  hundreds  of  dollars  more  for  the  same  horse- 
power. Yet  this  little  miracle  of  efficiency  runs 
for  years  without  attention  .  .  .  has  only  one 
moving  part.  Today,  motors  are  being  built  that 
operate  safely  in  dusty,  dirty,  even  explosive 
atmospheres. 

Many  nimble  minds  gave  their  ingenious  best 
to  make  these  improvements  possible.  Physicists, 
chemists,  metallurgists,  electrical  and  production 
engineers,  designers,  machinists  .  .  .  these  and  a 
thousand  others  contributed  to  the  breeding  of 
this  alert  little  workhorse  of  industry. 

AMERICA  WORKS  LIKE  THAT... 

Pulhng  together  toward  a  worth-wliile  goal  is  a 
work  method  uniquely  American.  Here,  every 
art,  every  science,  every  human  skill  has  the  in- 
centive and  the  opportunity  to  add  its  bit  of 
invention  or  insight  to  the  greater  whole. 

America  can  work  like  that  because  it  has  an 


all-seeing,  all-hearing  and  reportuig  Inter-Com- 
munications System. 

THE  AMERICAN  INTER-COM  SYSTEM  .  .  . 

Complete  conmiunicalions  i.s  the  function,  is  the 
unique  contribution  of  the  American  business 
press  ...  a  great  company  of  specially  edited 
magazines  devoted  to  the  specialized  work  areas 
of  men  who  want  to  manage  better,  design 
better,  manufacture  better,  research  better,  sell 
better. 

WHY  WE  HAPPEN  TO  KNOW .  . . 

The  McGraw-Hill  business  publications  are  a 
part  of  this  American  Inter-Com  System. 

As  publishers,  we  know  the  consuming  insist- 
ence of  editors  on  analyzing,  interpreting,  report- 
ing ...  on  making  sure  that  every  worth-while  idea 
reaches  interested  people  quickly  and  regularly. 

As  publishers,  we  know  that  people  subscribe 
to  business  publications  to  keep  abreast  of  what's 
new  in  ideas,  methods  and  proc-e.s.ses  as  reported 
by  the  editors  and  in  products,  materials  and 
services  provided  by  the  advertisers. 


McGRAW-HILL    PUBLISHING    COMPANY,    INC. 


330  WEST  42nd   STREET,   NEW   YORK    18,  N.  Y. 
HEADQUARTERS  FOR  BUSINESS 
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ltj04iXi^U4A4f,  okui  locletif,  m4APi 


bv  Chuck  Wade,  m.e.  '52 


SIGMA  TAU 

Sigma  Tail  is  one  of  the  twn  nil- 
engineering  scholastic  honoraries  ;it  the 
I  niversity  of  Illinois.  This  organization 
a  three-fold  purpose:  (1)  to 
liromote  engineering  progress  by 
providing  incentive  for  and  rec- 
ognition of  individual  achieve- 
ment, since  progress  is  manifested 
ieth  through  the  advance  of  outstand- 
ing persons;  (2)  to  provide  training  by 
service  in  Sigma  Tau  leadership.  It  is 
true  that  a  person  gets  from  any  organ- 
ization no  more  than  what  he  puts  into 
it.  Service  as  an  officer  or  committee- 
man developes  leadership  to  a  fine  ex- 
tent; (3)  to  offer  the  opportunity  for 
the  development  of  personal  and  profes- 
sional   friendships. 


IAS 

The  Institute  of  the  Aeronautical  Sci- 
ences has  again  had  a  busy  semester. 
Inteiesting  speakers  and   films  were  the 

highlights     of     the     nionthh 

l^^^^l  meetings. 
l^^^^fej  The  last  meeting  of  the 
semester  usually  consists  of 
two  student  speakers  who  give  their 
seminar  papers.  These  students  are 
chosen  fro  m  the  seminar  classes, 
one  from  each.  They  are  in  com- 
petition for  the  Annual  IAS  Lecture 
Award  the  night  of  the  meeting.  The 
winner  is  then  chosen  by  the  faculty  and 
the  officers  of  the  IAS. 

The  IAS  was  one  of  the  backers  of 
St.  Fat's  Ball  this  year.  According  to 
the  engineers,  it  was  the  best  dance  of 
the  year. 

The  IAS  has  recognized  the  fact  that 
the  freshmen  and  .sophomores  do  not 
come  in  contact  with  the  aeronautical 
engineering  instructor  until  he  becomes 
a  junior.  During  the  past  semester,  the 
faculty  has  gotten  together  with  the 
underclassmen  on  an  informal  basis. 
The  purpose  of  the  meeting  was  not 
only  to  introduce  the  faculty  but  also 
to  promote  interest  in  the  IAS.  It  is 
believed  that  this  meeting  has  produced 
good  results  and  it  is  hoped  that  every 
semester  will  find  a  similar  get-together. 

Recently  elected  officers  for  the  fall 
semester  are  William  Greenfield,  chair- 
man ;    Loren    Anderson,    vice-chairman ; 


1  )onaKi  I'teuffer,  secretary -tieasurer  ; 
joe  (iross,  Kngiiieering  Council  repre- 
sentative; »\Ir.  H.  H.  Hilton,  honor- 
aiy  chairman    (Faculty  Adviser). 

Mr.  Hilton  has  replaced  Dr.  Coan, 
who  has  served  as  faculty  adviser  for  the 
past  two  years  and  who  has  done  a  very 
commendable  job.  Mr.  Hilton  is  an  in- 
structor in  aeronautical  engineering  and 
is  very  well  liked  b\'  the  students. 

The  yearly  dues  of  this  organization 
are  $1.00,  and  for  an  additional  fifty 
cents,  a  sharp  looking  pin  may  be  ob- 
tained. Upon  graduation,  if  the  member 
is  in  good  standing  with  the  IAS,  the 
member  becomes  a  technical  member  of 
the  parent  organization. 

PI   TAU   SIGMA 

Pi  Tau  Sigma  is  the  National  Me- 
chanical Engineering  Honorary.  Illinois 
Alpha,  the  first  chapter  of  Pi  Tau 
Sigma,  was  founded  in  the 
year  1915  by  a  group  of  up- 
ix^^x  perclassmen   who  desired    an 

^!^V\  honorary  fraternity  for  me- 
^s^^-)  chanical  engineers.  These 
men  accordingly  formed  the 
first  chapter  of  an  organiza- 
tion which  would  exist  "to 
foster  high  ideals  of  the  engineering  pro- 
fession, to  stimulate  interest  in  coordi- 
nated departmental  activities,  and  to 
promote  the  welfare  of  its  members." 

The  key  to  the  fraternity  is  scholar- 
ship, but  scholarship  in  itself  is  not  suf- 
ficient— the  men  pledged  to  Pi  Tau 
Sigma  should  participate  in  extracurri- 
cular activities.  This  participation  in  ex- 
tracurricular activities  provides  the  social 
adaptability  which  is  so  necessary  to  a 
well-roiuided  personality. 

Such  participation  also  affords  stu- 
dents to  become  better  acquainted  with 
each  other  as  well  as  the  faculty.  This 
is  a  very  important  aspect  of  the  organ- 
ization, for  in  a  large  university  such  as 
Illinois  it  is  not  an  easy  task  to  become 
well  acquainted  with  those  with  whom 
you  come  in  contact. 

The  Spring  Initiation  Banquet  for 
1950-1951  was  held  May  2,  1951,  in 
the  University  YMCA.  At  that  time, 
twenty-three  men  were  brought  into  the 
organization. 

The  new  officers  for  the  fall  semester 
of  1951-1952  school  year  are  Ed  Fort, 
president;     Don     Bahnflctb,     vice-presi- 


dent; Charles  Hudson,  treasurer;  Henry 
Price,  recording  secretary;  Dick  Parrill, 
corresponding  secretary;  M.  M.  Ham- 
madat,  council  representative. 

SBACS 

The  University  of  Illinois  Student 
Branch  of  the  American  Ceramic  So- 
ciety (or  SBACS,  as  it  is  popularlv 
abbreviated )  is  the  "bond- 
ing agent"  of  campus  ce- 
ramists. Year  after  year, 
the  SBACS  boasts  that  its 
members  consist  of  90-92 
per  cent  of  the  students  enrolled  in  the 
ceramic  engineering  department. 

In  addition  to  working  with  the  En- 
gineering Council  and  with  other  pro- 
fessional societies,  the  SBACS  provides 
social  activities  and  extra-curricular  edu- 
cational programs  for  its  members.  The 
highlight  of  the  years  social  activities 
is  the  annual  Pig  Roast  which  is  held 
each  spring.  Guest  speakers  from 
throughout  the  ceramic  industry  are  in- 
vited to  speak  before  the  monthly  meet- 
ings. During  the  year  1950-1951  the 
SBACS  sponsored  the  continuation  of 
the  revival  of  the  departmental  year- 
book— The  mini  Ceramist.  This  year- 
book is  distributed  to  students  and  to 
aliuiini  in  all  parts  of  the  world. 

TRIANGLE 

Triangle  fraternity  is  a  national  so- 
cial fraternity  of  engineers  and  archi- 
tects. Triangle  was  founded  here  at  the 
University  of  Illinois  in 
1907.  Since  then,  it  has 
expanded  to  1 7  chapters, 
most  of  them  being  lo- 
cated at  every  Big  Ten 

school    except    Michigan 

State  and  Indiana.  Although  scholar- 
ship is  naturally  of  major  importance  to 
the  fraternity.  Triangle  tries  to  give  its 
members  a  well-balanced  college  life. 
Participation  in  extracurricular  activi- 
ties is  encouraged,  and  Triangle  main- 
tains a  complete  intramural  program  in 
almost  every  sport.  On  the  social  side, 
the  fraternity  holds  four  or  five  dances 
a  year,  with  the  big  dances  being  the 
Christmas  Dinner  Dance  and  the  Spring 
Formal. 

The    Triangle    chapter    house    is    lo- 
(Continued  on  Page  38) 
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Faster  Fighting  Finishes 


CHEMICAL  PROBLEM.. 

.  .  .  protective  coatings  tor  det'ense 
and  other  liardworking  uses  wliit-h 
dry  extremely  fast,  spci'd  produc- 
tion, and  last  long  in  service. 

SOLUTION . . . 

.  .  .  special  lacquers  made  by 
Hercules  customers  with  nitrocel- 
lulose and  other  ingredients  de- 
veloped through  Hercules  re- 
search. Widely  accepted  over 
the  years  for  automobiles,  furni- 
ture, and  other  metal  and  wood 
products  for  its  fast  dry,  economy, 
and  lx.'auty,  lacquer  today  is  a 
better  finish  than  ever. 

Now — with  the  development  of 
a  hot-spray  process  —  lacquer 
made  with  special  Hercules  resins 
and  nitrocellulose  can  be  sprayed 
On  in  almost  double  the  tliickness. 

COLLEGE  MEN... 

This  is  l)ut  one  example  of  the 
far-reaching  chemical  develop- 
ments in  which  you  could  partici- 
pate at  Hercules— in  research, 
production,  sales,  or  staff  opera- 
tions. It  suggests  the  ways  Her- 
cules' products  serve  an  ever- 
broadening  range  of  industries 
and  end-uses.  For  further  infor 
mation,  write  for  28-page  book, 
"Careers  With  Hercules". 


Hercules'  business  is  solving  problems  by  chemistry  for  industry... 


\ 


.  .  .  paint,  itirnish,  Uicqui-r,  trxtihs.  /hij>it.  rubbir.  inmrticidis.  (id/irsirrfi.  soaps,  (M<Tf;rnl-. 
plastics,  to  name  a  few,  use  Hercules  synthetic  resins,  cellulose  priHlucls.  terpene  chemicals, 
nisin  and  rosin  derivaticcs.  chlorinated  products,  and  other  chemical  processinn  maUrials. 
Hercules  explosiies  serie  mining,  quarrying,  construction,  seismograph  projects  eivryuhere. 


HERCULES 


HEH.LL  LES    f'OWUEH   COMPANY  ftliS  Market  St.,  Wilminnlon,  Uel 
Sates  Offices  in  I'rtncipal  Cities 


\ 
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by  Bob  Schrader,  m.e.  '54 


All  erifjineer  is  a  person  who  passes 
as  an  exacting  expert  on  the  basis  of 
beirifi  able  to  turn  out  with  prolific 
fortitude  an  infinite  series  of  incompre- 
hensible forniulas  calculated  with  nii- 
cronietric  precision  from  vague  assump- 
tions based  on  debatable  figures  taken 
from  inconclusive  experiments  carried 
out  with  instruments  of  problimatica! 
accuracx  b\'  persons  of  dubious  charac- 
ter and  questionable  mentality  for  the 
avowed  purpose  of  annojing  and  con- 
founding a  hopeless  commercial  group 
of  esoteric  fanatics  referred  to  all  too 
freiiuently  as  "practical  engineers." 
-t      »      * 

Flush   Yf  Boncyani 

Doctor  Rodebush  of  the  physical 
chemistry  department  tells  this  one.  A 
question  on  one  of  his  tests  concerned 
the  difference  between  the  oscillation  of 
lead  and  carbon  molecules  at  low  tem- 
peratures. One  of  the  answers  to  this 
question  clearly  stood  out  above  all  the 
rest.  It  read,  "The  frequency  of  oscu- 
lation is  much  greater  for  diamonds." 

Flush   Yr  B(i>iiyar/i 

Potentialh',  one  of  the  biggest  aids 
to  the  engineering  freshman  or  sopho- 
more is  his  engineering  society.  All  the 
contact  that  most  freshmen  and  quite 
a  few  sophomores  get  with  engineering 
are  a  few  slide  rule  and  drawing 
courses.  This  lack  of  contact  with  en- 
gineering could  be  partially  filled  by 
the  engineering  societies.  However,  the 
fact  remains  that  few  freshmen  and 
sophomores  take  an  active  part  in  their 
societies.  Few  underclassmen  seem  to 
realize  that  they  are  missing  a  valuable 
part    of    their    education. 

Kor  the  benefit  of  freshmen  and  trans- 
fer students,  a  list  of  the  \arious  engi- 
neering societies  on  campus  follows: 

The  American   Found rymen's  Society 


American  Institute  of  Electrical  En- 
gineers— Institute   of   Radio    Engineers 

American  Institute  of  Chemical  En- 
gineers 

American   Society  of   Agricultural 
Engineers 

American   Society  of   Civil    Engineers 
American    Society   of    Mechanical 
Engineers 

Institute  of  the  Aeronautical  Sciences 
Illuniniating    Engineering    Society 
Institute  of  Traffic  Engineers 
-Mineral   Industries  Society 
Society   of   Automotive    Engineers 
Student    Branch    of    the    American 
Ceramic  Society. 

»         *         -:■::- 

Flush   Ye  Boneytird 

In  the  May  issue  of  the  Techii(i(/r<i[>h. 
the  Bilge  printed  a  list  of  different  en- 
gineering curricula  and  the  number  of 
students  in  them.  But,  we  made  a  ter- 
rible omission.  We  forgot  the  engi- 
neering physics  curriculum.  Our  apology 
goes  out  to  the  eighty-.some  engineers  in 
engineering  physics  here  on  campus. 
Also,  a  special  apology  goes  to  editoi' 
Hank  Kalapaca,  who  also  happens  to  be 
in  engineering  physics. 
*     *      * 

Flush   Yf  Bonty/iryJ 

■s-      *      » 

"(lirls,  if  \ou  want  to  be  happily  mar- 
ried, pick  out  a  chemical  engineer.  If 
possible,  get  one  between  2<S  and  JO, 
who  goes  to  church  and  Sunda\'  school 
and  has  plenty  of  friends,  although  not 
too  many  of  the  opposite  sex.  If  you 
can't  find  a  chemical  engineer,  next 
best  choice  is  a  minister  or  college  pro- 
fessor. But  don't  marry  a  traveling  sales- 
man or  a  mechanic  unless  you  want  to 
run  the  risk  of  being  onl\'  half  as  iiapp\ 
or    maybe    five    times    as    urdiapp>.  " 

Xo,  this  isn't  an  excerpt  from  an 
"advice  to  the  lovelorn"  column.  It  is 
a  conclusion  based  on  nine  \ears  of 
scientific   research,    as   presented   in    the 


book,  Predifting  Success  or  Failure  in 
Marriage.  A  survey  was  made  of  the 
marriage  happiness  rating  for  60  differ- 
ent occupations,  a  nd  chem  engineers 
came  out  on  top.  Now,  let's  hear  what 
the  other  branches  of  engineering  have 
to  say  on  this. 

— Stolen  frriiii  the 

Texas  A.  &i  M.  F.iij^inccr. 


Flush   1  (■  Boneyard 


Sad  is  the  lot  of  the  student:  How 
about  the  ME  who  was  accused  of 
cheating  in  a  tough  hour  exam  simply 
because  he  had  broken  his  watch  and 
kept  looking  over  at  the  man  next  to 
him  just  to  see  how  much  time  he  had 
left? 

Flush   Ye  Boneyard 


And  then  there  was  the  engineer  who 
called  his  girl  the  indefinite  integral 
because  she  had  no  limit. 

—  The  Cornell  Engineer. 


Flush   i  (•  Boneyard 


Lives   there   an   engineer   with   soul 

so  dead 
Who  ne\er  to  himself  has  said 
To   hell   \\-ith    these   studies 
I'm   going   to   bed. 

— Kansas  State  Engineer 


Flush   ^  (■  Boneyard 


When  an  eastern  firm  received  word 
that  one  of  its  salesmen  had  been  found 
dead  in  San  Francisco,  it  wired: 

"Send  samples  back  by  freight  and 
search  the  body  for  orders." 
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THE  DU  PONT 

DIGEST 


M.E.'s  AT  DU  PONT 

Diversity  of  chemical  products  spells 
opportunity  for  the  mechanical  engineer 


Students  of  mechanical  engineering 
sometimes  assume  there  i.?  little  op- 
portunity for  them  in  the  chemical 
industry.  In  fields  where  products  are 
made  in  more  or  less  standardized 
equipment,  this  may  be  so. 

But  in  a  company  like  Du  Pont 
which  operates  in  tr.any  fields  of  in- 
dustrial chemistry— where  products 
are  made  at  pressures  over  15,000 
pounds  per  square  inch  as  well  as  in 
vacua  low  as  two  millimeters  of  mer- 
cury—mechanical engineers  are  in 
heavy  demand. 

What  jot)s  do  they  fill  at  Du  Pont? 
Literally  hundreds,  not  including  the 
normal  run  of  mechanical  engineer- 
ing work  such  as  design  of  standard 
equipment,  scaling  up  from  blue- 
prints, etc. 

For  example,  here  are  some  of  the 
problems  encountered  in  the  manu- 
facture of  nylon  yarn  alone: 
1.  Nylon   polymer,   a   poor   thermal 
conductor,  is  melted  by  a  contact  sur- 


The  comprsftlon  slagfn  of  thrsi-     w 
hypi-rcomprr^snr:>  ( l.'iJHH)  p.s.i. )  fnr  • 
hydrogen,  rlc,,  were  designed  by  Du  I'vni  mc- 
dianical  engineers. 


face  grid  at  550°F.  The  polymer  de- 
composes slowly  at  this  temperature, 
and  there  is  a  major  heat-transfer 
prol)lem.  Many  types  of  melting  grids 
had  to  be  designed  before  one  proved 
satisfactory. 

2.  The  molten  polymer  is  pumped  to 
st)innerets  under  pressures  over  1000 
pounds  per  square  inch.  With  nylon 
as  the  only  lubricant,  the  pumps  must 
operate  continuously  at  550°F.  Spe- 
cialized prol)lems  in  sealing,  gasket- 
ing  and  materials  of  construction  are 
inherent  in  this  operation. 

3.  The  melt  is  forced  through  mul- 
tiple holes  (diameters  of  7  to  '22  thou- 
sandths of  an  inch  1  in  a  special  alloy 
di.ic.  They  must  be  made  to  conform 
to  "jeweler's  specifications." 

4.  The  emerging  fibers  arc  cooled  in  a 
specially  designed  "air  conditioned" 
chimney.  Precise  control  is  essential 
in  this  critical  operation. 

5.  The  fibers  are  wound  on  spools  at 
surface  speeds  around  1000  yards  per 
minute.  Design  calls  for  constant 
change  in  speed  so  that  there  is  no 
localized  stretching  or  relaxation  cf 
the  fiber. 

6.  Finally,  the  fil)er  is  drawn  about 
UIO  ,  and  wound  on  spools  traveling 
at  ,5000  feet  per  minute.  Bearing  lu- 
brication and  dynamic  balance  pre- 
.sented  important  design  problems. 

These  are  but  a  small  part  of  the 
mechanical  engineering  problems 
arising  in  the  manufacture  of  a  single 
product  by  only  one  of  Du  Pont's  ten 
iManufacturingdepartments.  Literally 
'lundreds  of  other  products,  ranging 
^11  the  way  from  cellulo.se  sponges  to 
metals  like  titanium,  present  similar 
rhallenges.  So  long  as  new  proces.ses 
' ontinue  to  lie  sought  and  old  proc- 
•  -ses  improved,  there  v'iH  be  impor- 
tant work  for  the  hand  and  mind  of 
the  mechanical  engineer. 


Rolph  C.  Grubb,  /;.s.\;j..  /,,„„ss,-.-  o7, 
anii  I'aut  U.  Kohl,  li.S.M.K.,  Purdue  -le, 
study  churacteristies  of  a  suprr-pressure  pump 
(To.OOl)  p.s.i.)  designed  by  Du  PonI  engineers 
and  miidc  in  Du  Pont  shops. 


Heat-transfer  problems  in  the  design  of  new 
fihrr-spinn-^n^  equipment  are  inin^stigated  by 
J.  C.  Whitmore,  B. S.M.I-:.,  Virginia  '.It. 
Af.S.M.E.,  Delau.'are  '49.  and  L.B.  Cotlat. 
H.S.^f.^:.,  Georgia  Trch  VT'). 


Uniquely  designed  o  lupter  for  a  seme  ex- 
tru:i,r  unir  ..luly  by  Ralph  ■/.  O.iv//,  «..S. 
fl.K..  Purdue  '-19,  and  -lohn  F.  liau-ting, 
II.S.M.E..  Purdue  '-11.  The  adapter  hi-ats,  fil- 
ters and  f:>rms  polymer  into  filaments. 


Sand  for  your  copy  of  "Tho  Du  Pont  Company 
and  The  College  Graduate."  Describes  oppor- 
Ijniliss  for  men  and  women  wttti  mony  types  of 
training.  Explains  how  individual  ability  is  recog- 
nized and  reworded  under  Du  PonI  plan  of 
orgonizolion.  Address:  2521  Nemours  Building, 
Wilmington,  Delaware. 


BETTER    THINGS    FOR    BETTER    IIVINO 
...THROUGH    CHCMISTRY 


Inloini.itivc  — Lislcn  lo    'Cavjicade  ol 
Tuesday  Nifhts,  NBC  Coast  lo  Coast 
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TECHNOCRACKS 


A  firavc  liiKKcr.  iibsorhcil  in  lli^ 
tliou(ilus.  (liit;  the  )ir;i\c  so  ilccp  lie 
couldn't  get  out. 

Came  nightfall  and  the  evening  chill, 
his  predicament  became  more  and  more 
uncomfortable.  He  shouted  for  help  and 
■  It  last  attracted  the  attention  of  a 
drunk. 

"(let  me  out  of  hei-e,"  lie  shouted. 
"I'm  cold." 

I  he  drunk  looked  into  the  grave,  and 
finally  distinguished  the  form  of  the 
uncomfortable  grave  digger. 

"No  wonder  you're  cold,"  he  said. 
"\()u  haven't  anv  dirt  on  vou." 


Lawyer:  "What  if  a  man  IS  on  his 
hands  and  knees  in  the  middle  of  the 
road?  That  doesn't  prove  he's  drunk!" 

Policeman:  "No,  sir,  it  doesn't.  Hut 
this  one  was  trying  to  roll  up  the  yel- 
low traffic  stripe." 


1  had  twelve  bottles  of  whiske\  in 
the  cellar  and  my  wife  told  me  to  empty 
the  contents  of  each  bottle  down  the 
sink — or  else.  I  proceeded  to  do  the  un- 
pleasant task. 

I  withiirew  the  cork  from  the  first 
bottle  and  poured  the  contents  down 
the  sink,  with  the  e.xception  of  one  glass 
which  I  drank.  I  extracted  the  cork 
from  the  second  bottle  and  did  like- 
wise, with  the  exception  of  one  gla.ss 
which  1  drank.  I  withdrew  the  cork 
from  the  third  bottle  and  poured  the 
contents  down  the  sink  with  exception 
of  the  glass  which  I  drank. 

I  pulled  the  cork  from  the  fourth 
sink  and  povned  the  bottle  down  the 
glass  which  I  drank.  I  pulled  the  bottle 
from  the  cork  of  the  next  and  drank 
one  sink  of  it  out,  and  threw  the  rest 
down  the  glass.  I  pulled  the  sink  out 
of  the  next  glass  and  poured  the  cork 
from  the  bottle.  Then  I  corked  the 
sink  with  the  glass,  bottled  the  drink 
and  drank  the  pour.  When  I  had  every- 
thing emptied,  1  steadied  the  house  with 
one  hand,  counted  the  bottles,  corks, 
glasses  and  sinks  with  the  other  one, 
which  were  twenty-nine  and  as  the  house 
came  by  I  counted  them  again,  I  fin- 
ally had  all  the  houses  and  one  bottle 
M"hich    1   drank. 

I'm  not  under  the  alcofluence  of  in- 
cohol,  but  some  thinkle  peep  I  am.  I'm 
not  half  as  thunk  as  you  might  drink. 
But  I  fool  so  feelish — I  don't  know  who 
is  me  and  the  drunker  I  stand  here  the 
longer  I    get. 

Student:  "Could  you  help  me  with 
this  problem  ?" 

Professor:  "I  could,  but  I  don't  think 
it  would  be  quite  right.  " 

Student:  "Well,  take  a  shot  at  it 
anyway." 


Tom  Harris:  "What's  the  matter 
with  your  fingers?" 

Tony  Habykin:  "Oh,  I  was  down- 
town getting  some  cigarettes  yesterday 
and  some  clumsy  fool  stepped  on  my 
hand." 

#       *       * 

"Porter,  get  me  another  glass  of  ice 
water." 

"Sorry  suh,  hut  if  I  takes  any  mo'  ice, 
dat  corpse  in  de  baggage  car  ain't 
gonna  keep.  " 


Little   Audrey,  mad    as  hell, 
Pushed  her  sister  in  the  well. 
Said  her  mother  drawing  water, 
"Gee,  it's  hard  to  raise  a  daughter.' 


Customer:     "Rarber,     have     you     got 

another  razor?" 

Rarber:  "Sure  I   have.  Why?" 
Customer:    "I'd    like    to    defend    mv- 

self." 

*       *       » 

All  those  who  think  that  "e\'em'ng" 
means  the  same  thing  as  "night  "  shoidd 
note   the  effect   that  it   has  on    a   gown. 


Waiter:  Why  are  \(iu  washing  \'our 
spoon  in   the   fingerbowl  ? 

Customer:  So  I  won't  get  egg  all 
over  my  pocket. 

*      *     * 

"Who  was  that  lady  I  saw  \()u  with 
last  night?" 

"That  was  m\  brother;  he  just  walks 
that  wav." 


A  drunk  in  the  Empire  State  Ruild- 
ing  stepped  into  an  elevator  shaft  and 
dropped  thirty  stories  to  the  basement. 
When  he  landed,  he  shook  his  fist  and 
remarked,   "I   shaid   up,   not  down!" 


The  ME  instructor  held  the  chisel 
against  the  rusted  bolt.  He  looked  at 
the    ME    student    and    said,    "When    I 

nod  my  head  you  hit  it." 

'Lhey're  hui\ing  him  at  noon  today. 


"Waiter,"  said  a  test\  patron.  "I 
must  say  I  don't  like  all  the  flies  in 
this    dining    room." 

"Tell  me  which  ones  you  don't  like,  " 
said  the  conciliatory  waiter,  "and  I'll 
chase  them  out  for  vou." 


She:  "Don't  you  wish  you  were  a 
barefoot  boy  again?" 

He:  "Not  me,  lady,  I  work  on  a 
turkev  farm." 


"Say,   do   you    know    an   easy   way   to 
find   out   the    horsepower   of   a   car?" 
"No.  How?" 
"Lift  the  hood  and  count  the  plugs." 


As  he  felt  his  wa\  around  the  l.inip 
post,  the  overloaded  senior  niutteied, 
"S'no  use.  I'm  walled  in." 


Pat:   "How  did   Rrother  Jones  die?' 
Mike:    "He    fell    through    a   scaffold- 

Pat:  "What  was  he  doing  up  there?" 
Mike:  "Being  hanged." 
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FLECTRICAL  WIRE  AND  CABLE 

The  complete  Roebling  line  meets  every 
transmission,  distribution  and  service  need 


ROEBLIXC  is  the  bcst-know-n  name  in  the  whole 
field  of  wire  and  wire  products  .  .  .  and  from 
their  copper  conductors  to  their  protective  jackets, 
Roebling  electrical  wires  and  cables  arc  produced 
entirely  in  Roebling  plants.  There's  a  complete  line, 
too  .  .  .  more  than  sixty  standard  types  representing 
the  best  that  is  known  today  in  materials  and  con- 
struction . . .  assuring  maximum  dependability  and 
utmost  economy  on  the  job. 


And  here's  another  important  fact:  many  Roebling 
electrical  wires  and  cables  afford  special  ads'antages 
to  users.  One  tj'pe  of  cable,  for  example,  brings  sub- 
stantial sa\ings  in  installation  costs.  Another  type, 
due  to  extras  built  into  it,  lasts  longer  and  saves  re- 
placement dollars  . .  .  Outstanding  today,  the  staff  of 
Rocbling's  research  laboratory  works  continually  to 
assure  even  better  products  tomorrow.  John  A. 
Roebling's  Sons  Company,  Trenton  2,  N'ew  Jersey. 
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At/onto,  934  A. on  Avr    *    Soiron,  SI    Sleeper  Si    *    Chicago.  2S2S  W    Rooi>v>lt  Rd    *    Cfncinnoll,  3253  Fredoolo   Ayr    *    CIcvrtond,  701    Si. 
Cloif  Ave,   N  E    •  Oenvor,  4801    JocVion  Si   «   Detroit,  915  F,,hrt  Bolld.r„j    •  Houtton,  6J16  NavKjol.on   Bl«d  •  toi  Angelsi,  216  S    Alomcdo  St 
•  N«w    rork,    19  Rector   Si   •    Odsito,   Tcxaj,    1920   E     2nd  Si   *   Philodaiphio,    230  Vine   St   •   Son   Froncisco,    1740    17lh   St   •   itoiWt,  900    111      V^^iiW 
Ave,    S     •   Tu/io,   321    N.   Ct>eycnnc   bl    •    C.porl   Solei  OfTice,   Trenton,   N.   1. 
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Only  STEEL  can  do  so  many  jobs 


CAVE  OF  THE  WINDS.  This  largest  "supersonic"  wind  tunnel  ii,j 
the  world — at  the  National  Advisory  Committee  for  Aeroj 
nautics,  Lewis  Laboratory,  Cleveland — is  capable  of  providinj! 
air  velocities  up  to  twice  the  speed  of  sound  for  aeronautica 
research.  The  tunnel's  testing  chamber  measures  8  by  6  feet 
and  has  flexible  walls  of  highly-polished  U'S-S  Stainless  Stee 
plates,  specially  made  by  U.S.  Steel  for  this  vital  defense  project 


NEW  WAY  TO  GATHER  GOOBERS.  This  new  peanut  combin<l 
threshes  along  the  row  where  the  peanuts  are  grown,  gatheri 
up  nut-laden  vines,  picks  them  clean,  and  deposits  the  mulcl 
to  condition  the  soil  for  the  next  crop.  In  tests,  it  has  reducec 
harvesting  man-hours  per  acre  from  30  to  4.  lets  two  men  dc 
the  work  of  12,  saves  $40  an  acre.  By  supplying  steel  for  sucl 
equipment,  U.S.  Steel  helps  build  a  more  productive  America 

AMERICAN  BRIDGE  COMPANY     •     AMERICAN  STEEL  &  WIRE  COMPANY  and  CYCLONE  FENCE  DIVISION     •     COLUMBIA  STEEL  COMPANY     •     CONSOLIDATED  WESTERI 
TENNESSEE  COAL,  IRON  &  RAILROAD  COMPANY     •     UNION  SUPPLY  COMPANY     •     UNITED  STATES  STEEL  COMPANY    •     UNITED  STATES  STEEL  EXPORT  COMPAN' 
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so  well... 


WHEELS  WITHIN  WHEELS.  Here  you  are  looking 
int<j  the  driving  pears  of  a  10-ton  vertical 
closinK  machine,  making  USSTigek  Hkand 
Elevator  Rope  to  lift  and  lower  the  elevators 
in  many  of  our  country's  famous  skyscrapers. 
This  equipment  also  manufactures  general 
hoisting  rope  for  applications  such  as  the 
cranes  shown  in  illustration  at  right.  Whether 
you  need  enormous  8t<'el  cables  to  support  a 
bridge,  or  wire  that's  finer  tnan  a  human  hair. 
United  States  Steel  manufactures  a  wire 
suited  to  your  special  requirements. 


CIANT     SHEEPSFOOT     ROLLER       .\:  is 

find  thi.s  (.(l(l-l()(iking,  illi-ton  stnl  r  .Ihr  ,a 
very  uwful  tool  for  compacting  and  leveling 
off  fill  in  the  construction  of  airstrips.  Al- 
though the  defen.se  program  will  recjuire  in- 
creasing amounts  of  sti-el,  the  constantly- 
expanding  steel-producing  facilities  of  United 
States  .Steel  should  enable  it  to  supply  steel 
for  manv  essential  evervdav  uses,  too. 


HOW  TO  SWING  A  STEEPLE  80  FEET  UP.  Mere  are  two  cranes  completing  lhe«0-foot 
lilt  of  a  prefabricated  steel  steeple,  and  about  to  swing  it  over  its  basi".  United 
.States  .Steel  h.is  won  a  world-wide  reputation  as  fabricators  and  erectors  of 
steel  work  for  everything  from  football  stadia  to  church  steeples,  from  bridges 
to  television  towers. 


FACTS   YOU   SHOULD   KNOW 

ABOUT    STEEL 

In  1951,  the  American  jleei  induilry  mull 
be  able  to  purchase  30  million  tons  of 
high  grade  icrap  ouli/de  the  induilry,  if 
it  it  to  achieve  the  record  «leel  production 
gooli  jet  for  it  by  our  defenie  progrom. 
Memo  to  monufacturor*.  farmeri  and  pro- 
prietor! of  aulo  "groveyordi":  Turn  in 
your  tcropi  It  meani  money  for  you,  more 
steel  for  Americol 


UNITED  STATES  STEEL 


C^L-^pimf  to  J^ui/c/ u  Ac //<■/■    If/uf 


a^nn^ 


'ica 


This  trade  mark  is  your  guide 
to  quality  steel 


SrttL  CORPORATION      •      GERRARO  STEEL  STRAPPING  COMPANt     •      GUNNiSJfs  HOMtS.  ir.l,      •       NAiloNAL  lUBl  COMPANV      • 
UNITED  STATES  STEEL  PRODUCTS  COMPANY  •   UNITED  STATES  STEEL  SUPPLY  COMPANY  •  UNIVERSAL  ATLAS  CEMENT  COMPANY 


OIL  WELL  SUPPLY  COMPANY 
VIRGINIA  BRIDGE  COMPANY 


COLD  WAR  .  .  . 

((luntinuid  front  Fiiyt    '■> ) 

something  which  is  proportional  to  the 
average  kinetic  energy  ot  the  particles 
in  a  given  volume  of  a  substance,  a  gas 
being  the  simplest  case. 

One  point  that  must  be  emphasized 
is  that  the  numbers  associated  with  dif- 
ferent temperatures  are  completely  arbi- 
trary. For  example,  on  the  Centigrade 
scale  the  boiling  point  temperature  of 
water  at  standard  conditions  is  1(10, 
and  the  freezing  point  is  0.  These  tem- 
peratures, however,  could  have  been 
reversed  without  altering  the  concept 
of  temperature  the  least  bit.  This  fact 
should  not  be  surprising  since  most  of 
om'  scientific  measuring  standards  (liter, 
meter)  are  completely  arbitrary  units. 
Kiirly  Rcsianh 
The  >tud\  of  low  temperature  piie- 
nomena  has  a  comparatively  short  his- 
tory. In  1714,  Gabriel  P'ahrenheit,  a 
(ierman  scientist,  achieved  with  a  mix- 
ture of  ice  and  salt  what  he  thought 
was  the  lowest  possible  temperature.  He 
called  this  point  zero  aiul  used  it  as  a 
basis  for  a  temperature  scale — the  Fahr- 
enheit scale. 

Obviously,  IVIr.  Fahrenheit  didn't  get 
around  much,  for  it  was  soon  discov- 
ered that  Nature  herself  produced  tem- 
peratures lower  than  the  so-called  zero 
point.  Consequently,  he  had  to  intro- 
duce minus  signs  into  his  newly  formed 
temperature  scale.  It  wasn't  until  1848 
that  a  really  suitable  temperature  scale 
for  low  temperature  study  was  devel- 
oped. In  that  year.  Lord  Kelvin,  an 
English  scientist,  proposed  his  "abso- 
lute" scale.  This  scale  has  the  same  di- 
visions as  the  Centigrade  scale  except 
that  it  starts  with  absolute  zero  as  the 
lowest  point,  and  works  its  way  up. 

The  initial  interest  in  very  low  tem- 
peratures was  created  chiefly  by  the  de- 
sire to  liquefy  the  so-called  permanent 
gases  such  as  nitrogen,  oxygen,  hydro- 
gen, and  helium.  Helium,  the  last  to 
yield,  was  liquefied  in  1908  by  a  Dutch 
scientist  at  a  temperature  of  -270°C. 
Attninintj  Loic  Teinpcrnturcs 
.Methods  and  apparatus  for  securing 
refrigeration  at  very  low  temperatures 
have  received  a  large  fraction  of  the 
scientific  effort  expende<l  in  this  fieiil 
up  to  the  present  time. 

There  are  three  important  ph>sical 
principles  used  in  the  production  of  low- 
temperatures:  (1)  the  dependance  ot 
the  internal  energy  of  a  system  upon  its 
temperature  and  its  volume;  (2)  per- 
formance of  external  work  during  an 
expansion,  when  the  system  exerts  pres- 
sure upon  a  moving  boundary;  and  (3) 
performance  of  external  work  during 
demagnetization,  when  the  system  re- 
turns energy  to  the  magnetizing  agent. 
When  a  body  of  gas  is  compressed 
adiabatically,   that   is,   without   exchange 
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(if  lu-.it  with  the  surroundings — it  be- 
comes hot.  This  is  so  mostly  because  of 
the  work  expended  upon  it,  but  also  by 
\irtue  of  the  fact  that  the  specif i'c  in- 
ternal energy  of  a  dense  gas  is  less  than 
that  of  the  same  gas  in  expanded  form. 
Likewise,  when  a  flask  of  compressed 
air  is  opened  to  the  atmosphere  and  the 
pressure  allowed  to  equalize,  the  air  re- 
maining in  the  flask  will  be  quite  cold. 
Those  readers  who  are  familiar  with 
carbon  dioxide  cartridges  will  quickly 
verify  this  fact.  The  gas  becomes  cold 
principally  because  of  the  external  work 
performed  in  pushing  back  the  atmos- 
phere and  in  accelerating  the  fraction 
of  the  air  which  was  ejected. 

If  one  wishes  to  supply  refrigeration 
continuously,  a  cyclic  process  must  be 
substituted  for  the  intermittent  charge 
and  discharge  of  the  free-expan^on 
method  of  cooling. 

The  free-expansion  method  of  cool- 
ing worked  fine  down  to  abovit  one  de- 
gree above  absolute  zero.  At  this  point, 
however,  this  method  became  highly  im- 
practical. Scientists  were  puzzled  for  a 
long  time  as  to  how  they  could  reduce 
the  temperature  of  a  substance  below 
I'A  (absolute).  Finally,  a  scientist  by 
the  name  of  Giauque  solved  the  puzzle. 
He  postulated  that  since  external  work 
is  done  upon  a  substance  when  it  is 
magnetized,  there  should  be  a  rise  of 
temperature  when  the  process  is  carried 
out  adiabatically,  and  a  corresponding 
fall  in  temperature  on  demagnetization. 


The  basic  idea  was  simple :  magnetize 
the  proper  chemical,  and — while  keep- 
ing it  magnetized — cool  it  down  to  the 
lowest  temperature  obtainable.  Then,  de- 
magnetize it.  Cooling  by  adiabatic  de- 
magnetization has  thus  opened  up  a 
temperature  range  not  attainable  by 
older  methods.  The  chief  deficiency  of 
this  method  is  the  fact  that  the  low  tem- 
perature reached  is  a  transient  condi- 
tion. The  cold  salt  begins  to  grow 
warmer  immediately. 

The  method  of  demagnetizing  the 
atoms  of  a  substance  (usually  a  para- 
magnetic salt)  works  fine  to  about 
.002°A.  At  this  point,  scientists  use  the 
magnetic  properties  of  atomic  nuclei. 
When  certain  materials  (such  as  lith- 
ium fluoride)  are  placed  in  a  strong 
magnetic  field,  the  nuclei  of  their  atoms 
line  up.  This  method  promises  to  yield 
a  temperature  only  one-millionth  of  a 
degree  above  absolute  zero. 

To  understand  how  difficult  it  is  to 
set  up  some  of  these  very  low  tempera- 
ture experiments,  one  has  only  to  look 
at  a  report  of  one  of  Giauque's  recent 
ordeals.  He  and  his  assistants  started 
one  experiment  at  7  o'clock  Saturday 
morning  and  ended  at  6  o'clock  on  the 
following  Monday  afternoon.  They  did 
not  sleep  or  even  stop  to  eat. 

Mvasuritig  Loiv   'J'oiipirtiturii 

The  preparation  of  suitable  tempera- 
ture-measuring   devices    for    use    at    low 
((Jonlhnictl  on  Page  34) 


Creeping  film  appears  as  a  tiny  luminous  drop  on  the  curved  bottom 
of  a  vessel  filled  with  liquid  helium. 
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With  the  rapid  advance  of  airplanes, 
tanks,  fast  ships,  and  mechanized 
weapons  of  war,  a  swift,  sure  means 
of  communication  and  detection  is  as 
important  as  are  the  new  weapons 
themselves.  It  is  provided— hy  electron 
tubes  and  electronics. 

So  important  is  this  area  of  military 
intelligence  tliat  RCA  Ser\ice  field  engi- 
neers have  lifted  their  efforts  to  new 
peaks.  Working  with  our  .^rmed  Forces, 
they  install  and  maintain  snch  comniinti- 
cations  aystcms  as  shcirtwaxc  radio  and 


porfahle  radiotelephones.  They  work  with 
systems  of  (Ictcrtion.  such  as  radar.  They 
help  ships  and  planes  navigate  with  loran 
and  shoran.  These  engineers  are  the  link 
hetween  research  dexelopments  made  at 
RC.\  Lahoratories  — and  .America's  mili- 
t.irv  strength. 

The  number  of  IIC.'.V  field  engineers  lias 
tripled  since  World  War  II.  .\nd  lliey  .ser\c 
where  needed,  wherever  an  electron  lube's 
"military  mind"  can  be  of  military  use. 

Sit  tlif  Inlnl  tiont/rrt  nl  rnrfio.  IrlirMim.  mid 
rtrilnmiii  at  HC A  Exhihition  Hall.  .16  «Vrt  -tQlh 
Street,  iV.  y.  Atlminsion  u  frt'r.  Radio  CorjMration  of 
AmrHca,  RCA  Building.  Radio  City.  N.  Y.  20.  N.  Y. 


Continue  your  education 
with  pay  — at  RCA 

Graduate  Electrical  Engineers:  KC.\ 
\ict.ir-onc  of  thf  world's  foremost  nianii- 
factiirers  of  radio  iiiul  fit'clronic  pnxtuct^ 
—olffni  you  op|iortunity  to  pain  vuliintilc. 
well-rniindfd  training  and  fxjM'hcuLX*  iit 
a  pood  salarv  witti  op|Mtr(unitii-s  for  ad- 
vano'incnl.  It.-ri'  iir.-  only  fivr  of  llir  many 
projrfls  wliicli  ttfltT  untisnnl  pnimij 


n.\<lo 


Id  d.s.Bn  of 


llR  l>n)adcasl,  sliort  wave 
and  FM  circuits,  tidcvisiiin,  and  pllono- 
praph  cnml>inntians). 

•  Advanced  ctcvclopmont  and  dritipn  of 
ANt  and  FM  lm>adcast  Iransmiltrrs.  R-F 
ind\Ktion  liialuip.  moliilc  I'luumunicatiom 
ripiipint-nt,    rclji)    systems. 

•  IVsipn  of  ct>ni|Minenl  parts  suctl  lu 
coils.  Iouds|M'aken,  capacitors. 

•  IX'Velopment  and  desipn  of  new  rc- 
c*»rdinp  and  producinp  meltiods. 

•  IX'sipn  of  receivinp,  jMiwer.  cathode 
ray.  pas  and  photo  lutwj. 

H  ri(r  Imlnij  In  f'ol/ipr  Rclalinns  Dii'f- 
wn.  RC.\  \'irri'r.  rnmdin.  S'ru-  Irr^rii. 
Also  many  opportunities  for  Mechanical 
•nd   Chemical   Engineers   and    Physicists. 


nMDMO  €Onr»0/iJiTtOM  erf  JiM£MfiCJi 

iVor/c:/  Leader  /n  7^ac//o  —  F/rsf-  in  Te/e^^/s/'on 


OCTOBER,    1951 
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of  a  inati-rial  not  ilctcctabk-  b\  any  otlu-r 
means. 

The  essential  detail.s  In  fan\in);  out 
such  a  spectrof;iaphic  analysis  are  so 
much  less  complex  than  the  convention- 
al chemical  one  that  standaiil  produc- 
tion and  material  receivin;;  analysis  can 
be  ettected  without  costh'  delay. 

The  average  camerist  would  not  ha\e 
sufficient  equipment  to  perform  a  spec- 
trographic  analysis  of  the  type  described, 
but  his  necessary  knowledge  of  light  and 
optical  principles  would  serve  as  an 
excellent  background  for  the  use  of  this 
technique.  The  special  emulsions  avail- 
able for  this  field  of  photography  are 
many  and  complex,  rendering  the  usual 
camera  almost  useless  except  for  ex- 
tremely simple  and  rough  methods  of 
analysis. 

Photomicrography  has  become  one  of 
the  metallurgist's  most  useful  tools.  The 
grain  structure  of  metals,  for  example, 
is  an  indication  of  the  uses  to  which 
these  metals  can  be  put.  Machinabilit\ , 
hardness,  strength,  and  even  the  approx- 
imately chemical  composition  of  the  sam- 
ple are  all  rexealed  by  a  photomicro- 
graph. 

Man\  di\erse  industries  use  pliotonii- 
crography  as  a  basic  tool  in  their  manu- 
facturing and  research  departments.  The 
molding  of  plastics,  the  durability  and 
weather-resistance  of  paints  and  varn- 
ishes, the  strength  of  building  materials, 
and  the  usefulness  of  a  wide  variety  of 
other  products  have  been  and  are  b^ing 
improved  by  including  photomicrogra- 
phy with  other  basic  methods.  This  func- 
tion of  photography  should  not  be  re- 
garded as  a  research  tool  only.  It  is 
equally  valuable  in  the  production,  de- 
sign, and  inspection  of  a  great  variety 
of  products. 

The  engineer  who  owns  one  ot  tlic 
many  miniature  cameras  that  will  ac- 
cept extension  tubes  and  microscope 
adapters  can  use  it  very  effectively  on 
many  occasions  for  the  close  scrutiny  of 
engineering  materials.  The  main  differ- 
ence that  he  will  have  to  consider  is 
that  the  exposures  in  this  phase  of  pho- 
tography are  measured  in  minutes  in- 
stead of  seconds.  With  a  little  time  and 
patience,  however,  good  photomicro- 
graphs can  be  made  with  this  t\pe  of 
miniature  camera. 

What  the  microscope  has  done  to  aid 
in  the  examination  of  objects  too  small 
for  the  unaided  eye,  high  speed  motion 
pictures  are  doing  to  slow  down  action 
time  of  objects  whose  motion  is  too  fast 
for  investigation.  It  has  become  a  val- 
uable tool  in  the  fields  of  thermody- 
namics, mechanics,  and  other  studies  in 
the  research  which  precedes  the  develop- 
ment or  improvement  of  a  product  or 
process.  For  example,  high  speed  motion 


pictures  have  proved  cvtifiiiclv  \,du;ihli- 
in  investigations  on  the  flow  and  mixing 
of  fluids,  elasticity  studies  on  rubber, 
research  on  fuel  injection  and  combus- 
tion, the  behavior  of  explosive  chemical 
mixtures — in  fact,  wherever  motion  ex- 
ists that  is  too  fast  for  the  human  eye 
to    analyze. 

KssentialK  the  camera  for  high  s|ieed 
motion  pictures  is  similar  to  the  one 
used  in  the  home.  Ho\\e\er,  where  the 
home  camera  exposes  16  frames  per  sec- 
ond, the  high  speed  camera  exposes  up 
to  1  (),()()()  frames  per  .second.  When  this 
film  is  projected  at  the  normal  speed  of 
16  frames  per  second,  the  elapsed  time  of 
one  second  can  be  stretched  to  more  than 
ten  minutes.  And  being  on  film,  the  rec- 
ord can  be  viewed  as  often  as  desired, 
and  by  as  many  people  as  necessary. 
Time  magnification,  through  the  appli- 
cation of  functional  photography,  has 
become  a  new  tool  for  the  engineers  of 
every  industry. 

High  speed  motion  pictures  are  easy 
to  set  up,  easy  to  make,  and  simple  to 
project.  Nearly  everyone  who  has  han- 
dled   an\'    t\pe    fif    CTiiiera    and    follows 


A    stress    pattern    is    determined 
by   polarized    lighting. 

directions  can  make  acceptable  high 
speed  motion  pictures.  The  home  motion 
picture  camera  with  the  slow  motion 
speeds  of  64  frames  per  second  may  be 
used  for  slowly  moving  objects,  but  a 
special  camera  is  a  prerequisite  to  true 
high  speed  motion  pictures. 

This  article  has  listed  and  partially 
explained  relatively  few  of  the  uses  of 
functional  photography  that  should  in- 
terest the  engineer,  and  that  he  is  cap- 
able of  performing  and  understanding. 
However,  I  hope  that  it  has  provided 
food  for  thought  for  nn'  fellow  camera- 
snapping  engineers,  and  perhaps  suggest- 
ed a  few  new  ways  to  "snow"  your 
favorite  instructor. 


E.E.    (on    phone):    "Hello,    is    (Jertie 

Voice:  "She's  taking  a  bath." 

E.E. :  "Sorrv,  I  ha\e  the  wrong  num- 


ber 


THEMES  .  .  . 

(  (',iintiniii<l  fi  'iiii  I'lii/i    I.t) 

been  met  in  a  number  of  ways — short 
piles  compensating  for  excavation,  spread 
footings,  mat  foundations,  and  long 
piles  to  dependable  deep  strata. 

Surrounded  by  mountains,  Mexico 
City  lies  on  a  plateau  at  an  altitude  of 
about  7400  //  above  sea  level.  Origin- 
all\  the  plateau  had  no  outlet  through 
which  the  rain  water  could  escape.  The 
only  loss  of  water  was  by  evaporation 
with  the  result  that  a  lawe  was  formed, 
the  bed  of  which  gradually  rose.  Exca- 
vations have  been  carried  to  nearly 
2,000  //  and  the  solid  rock  on  which 
the  first  sediments  were  depositied  has 
not  been  found.  Some  fair  bearing  ma- 
terial exists  at  112,2.?0  //  and  it  is  this 
depth  that  must  be  studied  for  founda- 
tions for  tall  buildings.  A  geologic  pro- 
file taken  in  the  center  of  the  city  shows 
clay  strata  interrupted  by  thin  layers  of 
volcanic  sand.  Since  there  is  a  definite 
lack  of  uniformity  in  geological  profiles 
taken  in  diffirent  parts  of  the  city,  con- 
tiitions  at  the  site  of  every  building  must 
be  thoroughly  investigated. 

There  are  two  types  of  ground  set- 
tlements in  the  city — a  general  sub- 
sidence of  the  whole  area,  and  settle- 
ments due  to  local  causes.  The  general 
subsidence  first  started  about  1  790  when 
the  plateau  was  first  drained.  Local  set- 
tlements are  caused  by  the  weight  placed 
on  the  .soil  by  buildings  or  other  struc- 
tures. The  clay  under  the  city,  although 
ver\  compressible,  beha\es  elastically  up 
to  a  certain  point ;  when  the  stre.sses  of 
the  soil  are  released,  heaving  takes  place. 
Drying  causes  a  very  large  volume 
change. 

P'arly  builders  in  the  city  tried  to 
a\oid  differential  settlement  and  crack- 
ing by  the  use  of  short  piles  under  the 
masonry  footings.  However,  whatever 
resistance  there  was  to  differential  .set- 
tlement was  provided  by  the  strength  of 
the  masonry  foundation.  In  later  foun- 
dations a  wooden  grill  was  built  on  top 
of  the  piles  for  the  support  of  some 
buildings.  In  more  recent  times,  steel 
grillages   have   been   used. 

With  the  development  of  reinforced 
concrete  an  excellent  material  was  made 
available  for  the  construction  of  mat 
foundations.  Part  of  the  weight  of  the 
building  can  be  compensated  for  by  the 
weight  of  the  excavated  soil.  In  the  de- 
sign of  a  foundation  care  should  be 
taken  to  have  the  center  of  gravity  of 
the  load  coincide  with  the  center  of  the 
foundation  area  so  as  to  produce  a  uni- 
form stress  on  the  soil  and  therefore, 
even  settlement. 

Long   wooden    piles    have    been    used 

to  transmit  the  load  to  sand  lenses  about 

112  //   below   the  ground   surface.  Since 

wood  piles  this  long  are  scarce,  sections 

( (jdiitiniud  rjit   Piigc  2S) 
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ENGINEER_in  charge  of 

OPPORTUNITIES 


HERBERT  J.  RASS 


/.>•  Hr.RHi;RT  J.  RASS,  Manager.  F.mployment  Deparlweni 
ALlls-CHALMIKS  MASi  FAITLRISG  coMPA^V  (GraJualt  Training  Course  1942) 


MAVBE  that's  a  far-fetched  way  of 
putting  it  —  hut  I  am  an  engineer 
(Marquette  UMI,  [  leetrical  lingineering) 
and  a  great  many  men  do  pass  through 
the  Lmplosment  Department  to  oppor- 
tunities with  Allis-C'halmers.  I  did  the 
same  thing  mvself. 

During  m)  last  two  years  at  Marcjuette 
in  Milwaukee  I  worked  as  a  cooperative 
student  at  Allis-Chalmers  on  the  electrical 
test  floor,  in  electrical  product  depart- 
ments on  both  design  and  application 
work,  and  in  the  shops.  When  I  graduated, 
I  continued  in  the  Graduate  Training 
Course,  on  training  ItKation  with  what  is 
now  the  hmplove  Relations  Department. 
After  si.\  months — opportunity  came 
around  to  look  me  up.  The  Company 
officer  in  charge  of  Industrial  Relations 
talked  to  me  about  personnel  work  and 
asked  if  I'd  like  to  go  on  with  it  as  a 
career. 

Liked  Working  With  People 

By  that  time  I'd  seen  a  lot  of  the  Company, 
both  product  design  and  manufacturing, 
and  I  knew  I  liked  working  with  people 
better  than  with  machmes,  so  it  was  just 
the  break  I  wanted.  During  the  war  I  was 
in  the  shops  on  personnel  work,  got  a 


thorough  grounding  on  operationscarried 
on  throughout  the  plant,  and  made  many 
contacts.  In  1^)50  I  was  made  manager  of 
the  Lmplovment  Oflice. 

Recruiting  engineers  for  the  Graduate 
Training  Course  is  one  of  our  functions, 
and  perhaps  this  is  a  good  place  to  tell 
something  about  the  course. 

The  course  here  is  actually  tailor-made 
for  each  man,  and  you  help  plan  it.  You 
can  work  it  out  to  get  concentrated  train- 


ing and  experience  in  almost  any  phase  of 
work  that  \ou  want  .  .  .  e\en  go  on  and 
get  ad\anced  degrees.  Or,  like  so  many 
of  us.  \ou  may  use  it  as  an  opportunity  to 
get  e\[>erience  with  many  phases  of  the 
Company's  operations. 

Industry's  Broadest  Range 

There  are  oyer  75  training  locations  for 
Graduate  Training  Course  engineers  at 
Allis-Chalmers'  Milwaukee  Plant  alone. 
They  include  research,  design  and  sales 


Cum  spiral  casing  lor  hydro  po«cr  project  is  one  «ay  of  showing  thai  Allis-Chuimcrs 

cm  huilJ  ihcni  bij;. 


ALLIS-CHALMERS 


1.  N  .^  a.  s  ;.^o  11.  riM.irv  liiiic  ^l^]Jl.c  kiln.  Allis-Chalmers  is  also  an 
important  supplier  of  kilns  to   the  cement  industry. 


;ipplication  on  a  wide  range  of  products 
such  as  motors  and  generators,  crushing, 
cement  and  mining  machinery  steam  and 
hydraulic  turbines,  centrifugal  pumps, 
transformers,  electronic  ccjuipment  and 
millini;  machinery. 

That's  only  part  of  it.  You  can  go  into 
the  shops  and  nianufacturing  end  ol  the 
business — work  in  planning  and  produc- 
tion control,  personnel,  time  siud\.  wage 
determination  and  labor  relations.  Or, 
there's  laboratory  and  research,  purchas- 
ing. adNcrtising.  sales  training. export  sales. 
Somewhere  during  the  two-year  course 
you're  going  to  get  a  start  in  the  work 
that  suits  you  best.  If  you  have  the  stuff, 
opportunity  is  going  to  come  your  way. 

If  you'd  like  more  information  about 
the  Ciraduale  Training  Course,  stop  in  for 
a  Msit  at  \our  nearest  Allis-t  halmers 
ilistrict  or  rei'ional  otlice — or  write  for 
literature. 


Allis-Chalmers  Manufacturing  Company, 
Milwaukee  /.  Wisconsin 


OCTOBER,    1951 


27 


RESEARCH  .  .  . 

((.'ijii/iiiinti  from  Page  12) 

poiiiuls  pressure;  a  half-dozen  strips  ot 
lead  sheathing;  being  bent  back  and 
forth  slowly,  once  an  hour;  another  half- 
dozen  bein;;  bent  more  rapidl\-,  10  min- 
utes for  each  complete  bend;  and  I  OS 
strips  hung  with  \ar\in<>;  weights  to 
study  long-time  stretch. 

From  these  tests,  which  include  vari- 
ous alIo\s,  come  many  valuable  facts. 
Some  of  them  surprise  even  Professor 
Dollins. 

One  of  these  surprises  is  on  a  rack 
which  holds  nine  lead  sheath  specimens 
each  y^  in.  wide  and  10  in.  long.  On 
them  11  to  22  Ih.  weights  have  been 
hung  since  19.50.  The  stress  is  .lOO  to 
800  fsi.  According  to  calculations  the 
specimens  should  have  broken  nine  years 
ago.  One  speciment — the  tenth  in  the 
set — did.  As  for  the  remaining  nine. 
Professor  Dollins  is  patient,  and  when 
they  do  part  he  will  ha\T  some  more 
new  facts. 

F robing  the  Atom 

The  "heart"  of  a  gold  atom  is  three- 
tenths  of  a  trillionth  of  an  inch  in  diam- 
eter. Between  the  inch  marks  of  a  nder 
you  could  line  up  J,J()0,()()(),(IOO.()00  of 
them. 

This  measurement  and  other  data 
which  supports  recent  theories  about  the 
atomic  nucleus  were  reported  by  a  team 
of    University   of   Illinois   scientists. 

Gold  was  one  of  the  elements  used 
in  their  research  because  it  has  a  large 
nucleus.  Their  findings  about  its  size 
and  about  distribution  of  the  electrical 
charge  within  it  are  helping  science  to 
a  clearer  picture  of  how  matter  is  or- 
ganized. They  also  made  similar  studies 
with  silver,  copper,  aluminum,  and  car- 
bon, all  of  which  have  smaller  atoms. 

Some  scientists  have  held  that  a  luj- 
cleus  consists  of  a  shell  of  positiveh' 
charged  protons  around  a  center  of  un- 
charged neutrons.  Others  have  believed 
that  the  protons  and  neutrons  are  mixed 
together  in  a  ball-shaped  mass.  The  Illi- 
nois (lata  supports  the  second  theory. 

For  probing  into  the  atom  the  men 
used  a  newly  developed  research  tool,  a 
beam  of  carefully  controlled  high-energy 
electrons  from  the  University's  22-niil- 
lion  volt  betatron.  They  had  it  set  at 
a  precise  1  5.7-milIion  volts,  in  contrast 
to  roughly  2-million  volts  used  else- 
where for  earlier  studies  on  this  sub- 
ject. 

Conducting  the  experiments  were 
Prof.  Ernest  M.  Lyman,  Prof.  Alfred 
O.  Hanson,  Merril  B.  Scott,  and  Law- 
rence H.  Lanzl.  They  presented  their 
findings  in   a  series  of  four  papers. 

Now  they  are  looking  forward  to 
maki[ig    similar    studies    with    electrons 


from  the  Lni\ersit\ 's  new  .UO-million 
\(ilt  betatron,  largest  instrument  of  its 
kind   in   the  world. 

.Istronomiial   Dust 

Prof.  Robert  H.  Haker,  University  of 
Illinois  astronomer,  has  a  dust  problem, 
and  the  dust  is  6,000  light  years  awa\ , 
or   thereabouts. 

For  more  than  12  years,  Professor 
Haker  and  other  astronomers  ha\e  been 
making  a  statistical  stud\  based  on  pho- 
tographs of  "the  bright  girdle  around 
the  sky"  which  is  called  the  milky  way. 
The  chief  object  of  the  stud\'  is  to  de- 
termine the  details  of  this  s\stem  of  stars 
which  is  in  our  vicinity. 

Now  the  astronomers  are  into  a  lot 
of  dust  "out  there."  The  dust  dims  and 
reddens  the  stars  behind  it — like  the 
setting  sun.  Somehow  the  astronomers 
nuist  find  just  where  the  dust  is,  and 
how  much,  and  literally  sweep  it  out  of 
their  problem  with  a  scientific  broom. 

The  \J.  of  I.  astronomer  has  been 
studying  the  Galactic  system  ever  since 
joining  the  University  faculty  28  years 
ago.  In  fact,  he  and  his  predecessor, 
Dr.  Joel  Stebbins,  who  was  in  charge 
of  astronomy  work  at  the  U.  of  I.  for 
20  years,  are  the  only  men  who  have 
headed  extensive  research  projects  at  the 
University  observatory,  built  in  1896. 
Dr.  Stebbins  pioneered  in  use  of  the 
photoelectric  cell  for  accurately  measur- 
ing the  brightness  of  stars.  The  earlier 
cells  he  used  were  developed  by  the 
late  Dr.  Jacob  Junz  of  the  U.  of  I. 
physics  department.  The  Kunz  cells 
were  known  for  their  high  sensitivity  to 
light. 

Although  the  main  observatory  once 
was  an  isolated  structure,  it  has  been 
overrun  by  rapidly  spreading  Univer- 
sity buildings.  It  still  is  used  by  stu- 
dents intent  on  studying  the  moon  and 
planets,  but  when  Dr.  Baker  does  his 
night-time  photography  work,  he  goes 
south  of  the  campus  to  a  smaller  observ- 
atory located  out-in-the  clear  on  the 
University  farms. 

Why  have  Dr.  Baker  and  his  co- 
workers in  this  country  spent  years  in 
star-gazing,  concentrating  on  "our" 
milky  way? 

"There  aren't  many  geniuses  among 
us,"  the  U.  of  I.  professor  replies.  "Each 
does  his  job  and  hopes  to  contribute 
significant  findings.  It's  a  lot  of  fun, 
realh',  but  what  is  more  important,  we 
would  like  to  find  out  about  the  sort 
of  place  in  which  we're  living.  Others 
to  follow  will  explore  more  deeply  into 
the  galactic  system.  So  far,  we  have  just 
reached  the  suburbs — and  now  we're 
getting  into  all   this  dust." 

Amateur  star-gazers  everywhere  are 
familiar  with  Professor  Baker's  book. 
When  the  Stars  Come  Out.  His  Astron- 
omy is  now  in  its  fifth  edition.  He  has 
written  also,  among  other  volumes,   In- 


I  rod  III  UK/  ihi    C.onstilhilions.  and  An  I  n- 
IroiliKlion    to    .Islronomy. 

Some  persons  relax  at  the  movies.  Dr 
Baker  finds  rest  and  enjo\nient  in  "writ- 
ing another  chapter." 


THEMES  .  .  . 

((Jontinue/J  from  Puye  26) 

must  be  carefully  spliced  together.  Care 
should  be  taken  to  have  the  upper  por- 
tion of  the  pile  made  of  concrete  to 
avoid  decay  to  that  part  which  is  above 
low  water  table. 

Lung  concrete  button-bottom  piles  are 
now  being  driven  for  the  first  time  in 
Mexico  City  for  the  newer  buildings. 
These  piles  are  cast  in  place  in  a  corro- 
gated  shell  which  is  inserted  in  a  driv- 
ing casing.  At  the  bottom  of  the  driv- 
ing casing  is  a  concrete  plug  which 
forms  the  bottom  of  the  pile.  After  the 
corrugated  shell  has  been  filled  with 
concrete  the  driving  casing  is  withdrawn 
from  the  ground.  This  type  of  pile  will 
keep  the  building  from  settling,  but  as 
the  gradual  settlement  of  the  area  takes 
place,  it  will  leave  the  ground  floor 
above  the  surrounding  ground. 

Although  a  variety  of  foundation 
methods  have  been  tried  with  var>ing 
success,  Mexico  City's  foundation  prob- 
lem hasn't  been  solved. 

Practical  Civil  Engineering 

I  have  been  going  to  school  now  for 
four  years,  and  all  that  time  has  been 
wasted  if  you'd  believe  some  people.  It 
seems  that  the  only  thing  that  does  any 
good  is  practical  experience.  You  can't 
design  a  good  shovel  until  you've  dug 
ditches  with  one,  and  after  that  you 
don't  need  a  college  education  to  design 
the  thing  anyway,  or  so  they  say.  The 
same  way  with  highways,  potato  peelers, 
corset  stays;  you  can't  design  them  if 
you  haven't  had  some  experience  with 
them.  So,  last  sunuiier,  I  got  myself  a 
job  as  a  section  hand  on  the  Chicago  and 
Northwestern  Raliroad.  Certainly,  if  a 
budding  civil  engineer  could  get  prac- 
tical experience  anywhere,  it  was  on  the 
scenic  C.(^N.W.R.R.,  "route  of  the 
400." 

Well,  I  got  ni\'  practical  experience! 
For  anyone  majoring  in  shovel  handling, 
I  would  strongly  recommend  the  rail- 
road. Believe  me,  nowhere  else  can  you 
get  such  a  wealth  of  experience  in  shovel- 
ling and  other  related  arts.  Experience 
of  this  type  is  also  stimulating  to  the 
imagination.  As  you  dig  out  ties,  tamp 
ties,  spike  ties,  carry  ties,  or  mark  ties, 
\our  mind  is  left  free  to  curse  ties  and 
people  that  insist  upon  the  value  of  prac- 
tical experience. 

Actually,  I  did  learn  some  things 
(('ontininil  on   Fai/r   42) 
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an  eye  to  the  future? 


-then  we'd  like  to  have  you  know  more 
about  the  Square  D  Company. . . 

•  Walk  through  any  industrial  plant,  commercial  build- 
ing, laboratory  or  institution  —  anywhere  electricity  is 
distributed  and  controlled  —  and  the  odds  are  20  to  1 
you'll  find  design  leadership  equipment  bearing  the 
well-known  ^  trade  mark. 

It  takes  a  lot  of  people  doing  a  lot  of  different 
things,  to  design,  engineer,  produce  and  distribute 
Square  D's  broad  range  of  electrical  equipment.  Elec- 
trical, Mechanical  and  Industrial  engineers,  obviously, 
are  a  vital  part  of  the  team. 

During  its  steady  expansion  Square  D's  prime 
source  of  engineering  talent  has  been  schools  such 
as  yours.  We're  proud  of  the  calibre  of  men  who  have 
joined  us.  They  re  the  kind  of  men  you'd  like  to  work 
with.  They're  getting  places.  We're  looking  for  more 
men  like  them. 

•  Would  you  like  to  know  more  about  Square  D  and 
its  opportunities?  Drop  a  note  or  card  to  the  SQUARE  D 
COMPANY,  DEPARTMENT  SM-1,  6060RIVARD  STREET. 
DETROIT  11.  MICHIGAN.  We'll  send  you  a  brochure 
which  covers  a  lot  of  territory  in  16  fast-moving  pages. 


SQUARE  D  COMPANY  CANADA  LID..  lORONIO  •  SQUARE  D  d<  MEXICO.  S.A.,  MEXICO  CUT.  D.  f . 
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( (Jonliiiiitd  from  Fiifff  14) 

proji'ct.  This  work  of  the  NDRC  was 
clone  by  civilians  chiefK'  for  the  Navy, 
who  had  a  liaison  officer  attached  to 
coordinate  the  activities. 

Following  his  participation  in  this 
research  work.  Dr.  Slichtei  returned  to 
Harvard,  graduatinj;  with  a  M.S.  De- 
gree in  1946.  He  went  on  to  receive 
his  M.S.  in  1047  and  his  Ph.D.  in 
l'>4'». 

In  the  fall  of  1M4'),  Dr.  Slichter 
came  to  the  University  of  Illinois.  Here 
he  teaches  physics  321  and  ,?22  regu- 
larly plus  physics  103  on  the  off  se- 
mester. He  al.so  spends  much  of  his  time 
on  research  work  in  the  general  field  of 
nuclear  magnetic  resonance  (radio  fre- 
quency and  micro-wave).  This  field, 
known  as  spectroscopy,  is  quite  new,  and 
was  opened  up  after  World  War  \l 
ilue  to  research  by  the  Electronics  Hoard 
during   the   war. 

Dr.  Slichter,  who  calls  himself  a  "full 
time  physicist,"  has  no  major  hobbies, 
but  instead  finds  various  ways  of  us- 
ing up  his  spare  time.  During  the  sum- 
mer months  he  does  research  work  for 
the   Navy   under  contract. 

His  reaction  on  witining  the  efficient 
instructor  poll  was  "very  plea.sed  and 
kind   of   surprised."    One   must    readily 


■idniit  that  Dr.  Slichter,  who  is  a  mem- 
ber of  Phi  Beta  Kappa  and  Sigma  Psi 
national  honorary  fraternities,  has  had 
a  very  successful  start  in  his  physics 
career. 

EDWIN  B.  CHRISTIANSON 

Va\  (.'hristianson,  a  Februar\,  l')S_', 
graduate  ;uui  president  of  the  Lngineer- 
ing  Council,  is  a  native  of  Elgin,  Illi- 
nois. 

.'\fter  his  graduation  in  l'\-hi'uar\ 
from  the  college  of  electrical  engineer- 
uig  where  he  is  studying  communica- 
tions .ind  electronics,  Ed  plans  to  go 
into  communications  work.  His  career 
ma\'  not  be  immediately  interrupted  by 
Uncle  Sam's  "Greetings"  in  the  way 
that  will  affect  many  of  his  fellow  grad- 
uates, because  he  is  a  veteran  of  three 
years  service  in  the  Army.  It  was  his 
service  in  the  Signal  Corps  that  first 
caused  him  to  think  seriously  of  com- 
meuiications  as  a  career.  After  his  dis- 
charge from  the  Army  he  entered  the 
University  of  Illinois  in  the  spring  s:-- 
mester  of    1948. 

He  is  a  graduate  of  Elgin  High 
School,  where  he  was  an  outstanding 
athlete,  lettering  in  football,  wrestling, 
and  track.  Immediately  after  his  gradu- 
ation from  high  school,  he  enlisted  in 
the  Army  and  after  serving  his  three- 


EDWIN  B.  CHRISTIANSON 

year  enlistment,  enrolled  at  the  Univer- 
sity  of    Illinois. 

He  has  been  a  busy  man  since  enter- 
ing the  University  of  Illinois  in  194S. 
Besides  maintaining  a  high  scholastic 
iverage  in  the  college  of  engineering, 
he  has  been  quite  active  in  the  Engi- 
iieering  Council,  of  which  he  is  now 
president.  He  is  also  president  of  Delta 
Upsilon  social  fraternity  and  an  active 
iiieniber  of  the  IRE-AIEE.  He  was 
vice-president  of  the  Engineering  Coun- 
cil last  year  and  chairman  of  last 
spring's  Engineering  Convocation.  He 
has  also  served  as  the  engineering  rep- 
resentative and  the  treasurer  of  the 
Careers  Conferences. 


Oxford  and  Cambridge  may  have 
their  cricket  matches,  and  Harvard  and 
Yale  may  have  their  big  football  game; 
but  Texas  A.  &  M.  tops  them  all.  The 
Aggies  have  their  own  slide  rule  con- 
test. 

Every  engineering  freshman  at  A.  i^' 
M.  must  take  an  engineering  problems 
course.  The  top  ten  per  cent  of  the  stu- 
dents in  this  course  are  selected  to  com- 
pete in  the  annual  Slide  Rule  contest. 
At  the  contest  each  participant  is  given 
sixty  problems  to  do  in  fifty  minutes. 
The  problems  are  generallv  somewhat 
like  this  one:    (18.3ft)    (sin"l8").   Both 

V0.43    (tan  6U) 
speed    and    accuracy   are   taken   into   ac- 
count,   so   the    winner    is   the   man    who 
gets  the  most  problems  right  in  the  time 
.illotted. 
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(let   that  saddle   off   the   stove.    Ma, 
\(iu're   too  old   to   ride  the   range. 
*     *      « 

When    they    kiss    and    make    up,    she 
gets  the  kiss  and  he  gets  the  makeup. 
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Cliemistry  nuilies  it  yours! 

A  >\Im)I('  ii('\>   world  of  ln'H<'r  |»r(Mlii(i>  i>  l)<'iii<;'  ciM'.ihMl  (o  ^»'^^<•  you! 


The  great  progress  made  in  American  iliemistry  lias  been 
in  ihc  past  30  years  .  .  .  within  the  lifetime  of  most  of  us. 

\ersatile  plasties— health-giving  wonder  drugs— fi tie  maii- 
made  fabrics  .  .  .  they're  only  a  few  of  the  modern  chemical 
aehiexemnils  which  ha\c  (p|icnc<l  up  a  «lii>le  new  world  of 
belter  living  for  rdl  of  us. 

/  isidii  —  7.1  )ciirs  .ipo 

Though  the  greatest  advanres  have  been  made  with  in 
three  decades,  the  foundation  for  this  progress  yvas  laid  li\ 
the  pioneering  American  chemists  who  T.i  yors  ago  had 
the  vision  to  form  the  American  Chemiral  Society.  Their 
society  has  grown  from  a  handful  of  members  to  well  o\cr 
60.(M)()— the  worlds  largest  professional  scientific  organi/.,i- 
lion.  The  |HMiple  of  I  nion  Carbide  are  glad  to  pay  tribute 


111  the  \iiicricaii  (.hrniical  Sni  li'l\  on  its  ni;:inninl  Jubilee, 
iiud  nil  llic  occasion  of  ihc-  Wni  Id  (  licinical  (!iiii(la\e. 

I  nion  Carhiilc  Groiis  ff  ilh  Srionre 

('licni!r-lry  and  the  related  field.;  of  ph'sics  and  melai- 
hii  g\  have  long  been  major  interests  of  I  nion  Carbide.  The 
aj)plication  of  these  sciences  to  producing  new  and  belter 
materials  has  been  the  backbone  of  L  CC"s  growth. 

FREE  :  /<iir;i  mitn- nimiil  ihr  in>rrf<lin^  l//i/i»'<  vmi  i(<i'fHT>  i/ii>.  II  til.-  (or 
ll,.-  I'M  nllli.m  ,1  Ihr  (..K.A/.(  "l'ru,lurl,  „n<l  /'f rKi-,,r,"  l.Al.ll  (.//.  hnw 
..i.ni.-  iiiirf  inJiifli\  Hw  ihr  il.l.D^a.  CIKHOVS.  l.lltilll.lU',  0.«.s»>.  and 
l-l.  !>;/(  ->  made  hy   I  ;i:,„i  Carli,!,:  .  (».',  /  ,r  free  booklrl  L. 

Union  Carbide 

AND     CARBON    CORrORAT/ON 


JO     l:  A  !•  T     <  :  \  II     «  T  H  I  I  T 


rnwi 


.NF,  W     YORK     i:.    \.    Y. 


TriKlr-miirlifil  I'rniliirls  iij    lllnys.  (.nrliiin-. 

Synthetic  Orcamc  C"hi  mkai  s     •      I'RrsroM:  an.l  i  ri  k  Ai 
National  Cjrbont     •     EvtRtAOV  l-lj»hliBhii 
PRFST-OLrrE  Acetylene     •      LiNDE  Oiygcn     •      I'YRorAX  Ga»     • 


<:h,n,i,„U.  f;n>rv  ,.n./  /'/.iWi.  »  Inrliiilr  

iti  Krrr;r.      -       BaKI  LtlF.  KRFNE.  and  ViSVLITE  Plailicj 
>  and  Battcrin      ■      AciirsoN  riccirodci 
tLELTRO.MET  Alloyi  and  MclaU      •      Haynes  StellitE  Alloys 
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( (jnntinind  from  Piigf  2) 

plusital  and  chemical  make-up  ot  stars 
will  be  ileteriiiined.  The  optica!  system 
will    also   he   capahle  of   analyziti!;  stars 

(it  low  mafiiiitinle. 

minute  miracle  gage 

A  simple  gaging  (le\  ice  rlie  si/e  ami 
thickness  ot  a  postage  stamp  can  measure 
minute  or  e\tremel\-  hea\  \  loads,  di- 
mensional changes  ot  a  millionth  of  an 
inch,  or  temperature  changes  ranging 
near  absolute  zero  to  1601)  degrees 
above. 

The  simple  device  consists  of  a  wire 
one-third  the  thickness  of  a  human  hair 
which  is  wound  back  and  forth,  then 
coated  with  cement.  If  the  gage  is  dis- 
torted so  that  the  wire  is  stretched  or 
contracted,  its  resistance  to  passage  of 
an  electric  current  is  \aried.  Measure- 
ment of  the  variation  tells  the  exact 
amount  of  stretch.  The  instrument  will 
accurately  measure  a  dimensional  change 
of  a  millionth  of  an  inch  in  one  inch 
of  length. 

One  application  of  the  gage  is  in  test- 
ing militar\'  jet  engine  blades  while  they 
are  in  operation.  The  gage  is  cemented 
to  the  blade,  a  current  passed  through 
it,  and  the  engine  is  run.  Any  bending 


of  the  blade  stretches  the  wire  and 
changes  Its  con<lucti\  ity,  which  is  then 
registered  on  a  meter.  I  bus  the  engi- 
neers can  tell  exactly  what  is  hajipen- 
ing  to  a  spinning  blade  while  the  engine 
is  in  operation. 

new  methods  in  welding 

Arc  welding,  a  process  of  primary 
importance  In  fabricating  defense  mate- 
riels  such  as  tanks,  planes,  and  ships,  has 
been  greatly  improxed  since  World  W'ar 
11    by   the   addition   of   nvw   methods. 

One  new  method  requires  the  u.se  of 
Inert  helium  or  argon  gas.  These  shield 
the  welding  arc  and  the  white-hot  area 
of  the  weld  from  the  destructive  effects 
of  o.\\gen.  Thus,  it  is  possible  to  weld 
faster  without  "burning"  the  metal  and 
weakening  the  joint. 

In  one  production  line  using  this 
method,  Y^-in.  thick  bronze  plates  are 
welded  together  with  the  machine  clos- 
ing 18  //.  of  seam  per  minute.  In  an- 
other case,  using  a  tungsten  electrode 
shielded  b\  an  inert  gas,  stainless  steel 
tubes  only  1  Ihth  in.  in  outside  diame- 
ter were  welded.  After  welding,  the 
tubes  withstand  500  psi  of  internal  pres- 
sure. 

A  new  method  of  soldering  glass  to 
metal,  developed  by  GE  scientists,  makes 
the  bond  stronger  than  the  glass  itself. 


•  There's  a  K&E  slide  rule  for  every  purpose.  Whether  designed 
to  meet  the  modest  needs  of  the  beginner  or  the  exacting  require- 
ments of  professionals,  all  K&E  rules  feature  "built  in"  accuracy 
and  reflect  the  skill  and  craftsmanship  of  America's  most  experi- 
enced slide  rule  manufacturer. 

KEUFFEL  &  ESSER  CO. 

NEW   YORK    •    HOBOKEN,   N.   J. 

Chicago  •  St.  Louis  •  Detroit  •  Son  Francisco  •  los  Angeles  •  Montreal 


The  method  can  als(j  be  used  to  soidiu- 
metal   to  ceramics  and  carbon. 

The  glass  and  metal  areas  to  be  sol- 
dered are  painted  with  a  thin  la>er 
of  titanium  hydride,  and  solder  is  placed 
upon  both  areas.  The  parts  are  placed 
together  and  then  heated  under  a  \a- 
cuum. 

When  the  temperature  reiicbes  about 
000  F  the  titanium  hydride  decomposes. 
This  causes  the  solder,  which  has  al- 
ready' become  molten,  to  adhere  to  the 
titanium-painted  areas  of  both  the  glass 
and  metal.  A  strong,  tight  bond  Is 
formed  upon  cooling. 

By  using  soft  metal  solders,  it  is  pos- 
sible to  subject  this  glass-to-metal  seal 
to  rapid  temperature  changes  without 
danger  of  cracking,  despite  the  wide  dif- 
ference in  temperature  expansions  be- 
tween glass  and  metal.  This  Is  pos- 
sible because  the  differences  in  mo\e- 
ment   are  absorbeil   b\    the  solder. 

photographs  by  sound 

Visitors  at  Cj.E's  recent  petroleum 
industry  electrical  show  were  snapping 
self-portrait  photographs  by  means  of 
sound. 

The  photography  operation  is  part  of 
a  demonstration  of  the  use  of  sound 
tones  for  remote  control  by  engineers  of 
G.   E's   Electronics  department. 

The  photographs  are  taken  by  using 
a  tone  sent  out  at  a  certain  frequenc\- 
by  a  tone  generator  when  the  subject- 
photographer   presses   a   button. 

The  sound  is  carried  the  length  of 
the  exhibit  booth  via  a  microwave  trans- 
mitting and  receiving  unit  and  is  picked 
up  by  a  selective  amplifier  attuned  onl\ 
to  the  particular  frequency  of  the  tone. 

The  amplifier,  in  tvirn,  produces  en- 
ergy which  operates  the  switch  control- 
ing  the  camera  lens  and  flash  attach- 
ment. 

The  entire  operation,  from  the  pres- 
sing of  the  button  to  the  clicking  of  the 
camera  shutter  and  the  flash  of  the 
bulb,  takes  only  a  fraction  of  a  second. 

Engineers  said  the  remote  control  by 
tones  system  can  be  used  in  wireless 
remote  control  of  motors,  valves,  gates, 
and   doors. 

Equipment  thus  far  developed  uses 
a  tone  generator  to  produce  tones  much 
like  notes  of  a  flute.  Hy  using  combina- 
tions of  these  tones,  the  equipment  can 
control  up  to  QOO  separate  operations  at 
distant   points. 

sawdust  for  cattle 

Sawdust  may  some  day  be  a  practical 
food  for  cattle.  Experiments  conducted 
show  that  irradiation  with  high-voltage 
electrons,   or  cathode    rays,   makes   part 

((Jort/imic/l  nn   Piu/c  40) 
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Who 
Is  He? 

I I  metallurgist 

□  an  expert 
toolmaker 

□  a  laboratory 
technician 


If  you  chocked  "Idoliiiakcr",  you 
know  your  way  arouiul  in  a  iiiacliiiie 
sliop.  lie's  fjriiulini;  IIk'  contour  of  a  car- 
l>i<lc-lip[)0(i  flat  form  tool  on  an  optlcal- 
t\-pc  precision  j;rinilcr  ciiuippcd  with  a 
Norton  Dianionil  \Vliccl. 

Facts  You  Should  Know 

One  of  the  reasons  for  the  industrial 
o<lgc  the  United  Stales  has  over  other 
countries  is  its  U'adership  in  the  use  of 
ccnientitl  tungsten  carliide  tools.  With 
them,  American  industry  has  speeded  up 
mass  production. 

Cemented  carMde  tools  are  so  hard 
thai  they  cannot  he  machined  in  tluir 
ultimate  form  l>y  any  known  metal  tool. 
So.  they  must  he  shaped  by  grinding 
with  abrasive  wheels. 

Diamond  whei'ls  have  become  the 
acceple<l  t_\i>e  of  abrasive  wlu-el  for  pre- 
cision grinding  operations  on  cemented 
carbides.  Their  exceptionally  fast  and 
cool  cutting  actirm  and  extremely  low 
rate  of  wear  result  in  economically  low 
grinding  costs. 

Norton  Diamond  Wheels 

Norton  Company  pioneered  in  the 
<Ievelopment  of  diamond  whi'cls  in  this 
coinilry,  bringing  out  the  first  Uesinoid 
lionded  Diamond  Wheel  in  1!I3I.  This 
was  followed  .')  vcars  later  by  the  dural>le 
Metal  liondcdDiamon.l  W'hr.  I.  And  in 
1!)4:.,  (anie  the  \  itrilicd  IJondcl  Dia- 
mond Wheel,  a  developmcnl  of  the 
Norton  research  laboratories. 

Today,  the  Norton  ])rice  list  for  Dia- 
mond Wheels  and  Hones  contains  about 
KKMI  items,  ranging  in  list  price  from 
S117.70  lo!?'J.877.:l.J.(h-pen.lingon  the  size 
of  the  wheel  and  ihe  diamond  content. 


Think  It  Over! 

Because  Norton  Company  is  dedi- 
cated to  "making  better  products  to 
make  other  |)roducts  belter,"  Norton 
Research  is  always  looking  ahead.  To  the 
young  technical  man,  such  a  progressive 
allilude  promises  an  interesting  future. 


Free  Handbook 
On  Grinding  Car- 
bide Tools  deKrlbei 
in  detoit  how  Norton  Diamond 
Wheeli  ore  used  to  recondi- 
tion  and    sharpen   cemented 

carbide  tools  and    cutters  rapidly  o 

colly.  Write  for  o  free  copy. 


Joseph  C.  Donee,  B.  S.  Ch.E.,  Lafayette  College 
'39,  examines  o  diamond  wheel  section  with  Bausch 
&  lomb  Reseorch  Melollogroph  in  connection  with 
his  work  on  the  development  of  Norton  Metal 
Bonded  Diamond  Wheels. 


-\ 


NORTON 


JAakincj  better  products  to  make  other  products  better 

V     GRINDING  WHEEIS^J.  j    OIlSTOMf l^^^^    tlDtSIVt   P«PI»  t  ClOTH  ^^ 


^^K^\ 


MRttlVEt  V     ORINOINO  WHEEISI     .  /    OIlSTOMf  l^^."    «I«»$IVE   PJPER  i  ClOTH  . 

tQHINDIHC   t   UPPmO   lllACHINEs"y.r*  1»BEIIHG  MtCHIHtS J^|n,i  HOH  SUP  FIOORINO 
RfFIHCTORIES         '  !\V  CEI1«MIC  S1IRF«CE  PIATES   ,'  _^  BORON   C«R>IDt   PRODUCTS  ^ 

NORTON  COMPANY,  WORCESTER  6,   MASSACHUSETTS 
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USE  THE 
WORLDS    BESTc 

at 
NO  EXTRA  COST 


Begin  your  career  by 
doing  what  the  mas- 
f ers  do  .  .  .  use 
CASTELL  with  the 
famous  imported 
graphite.  It  costs  no 
more  than  ordinary 
domestic   brands. 

18  superlative  de- 
grees that  match  ev- 
ery mood  of  genius. 
Ask  for CASTELL 9000 
at  your  college  sup- 
ply store. 


COLD  WAR  .  .  . 

( ('.(iiiliniK  tl  frn/ii  l'(U/(    24) 

ti-nipcratuio  lia>  liccn,  aiul  still  is,  a 
tiinc-consuiiiiiifi  oiH'iation.  ()  r  d  i  n  a  r  \ 
thfinioinctcrs  are  practically  useless. 
Mercury  freezes  at  .^9  F  below  zero, 
alcohol  a  little  further  down,  llie  con- 
stant-volume helium  gas  thermometer, 
to  which  corrections  are  applied  to  se- 
cure conformity  to  the  ideal  gas  scale, 
is  acceptable  all  the  way  down  to  \  A. 
Using  this  as  a  fundamental  standard, 
more  convenient  working  thermometers 
are  usually  prepared.  Vapor  pressure 
thermometers  are  used  wherever  possi- 
ble. Resistance  thermometers  of  plati- 
num, phosphor-bronze,  or  other  metals 
and  thermocouples  are  also  widely  used. 
For  temperatures  below  1 '^A,  reliance 
upon  measurements  of  the  magnetic  sus- 
ceptibility of  paramagnetic  salts  is  gen- 
eral. It  is  assumed  that  for  these  sub- 
stances Curie's  law  is  valid.  This  is: 
X^C/T,  where  X  is  the  susceptibilit\- 
and  C  is  a  constant.  It  is  possible  to  cor- 
rect this  arbitrary  scale  to  the  thermo- 
dynamic scale  of  temperature  when  suf- 
ficient magnetic  and  heat  capacity'  data 
are  available. 

Low   Teinpcrture  Phenoniciui 

Perhaps  the  most  fascinating  part  of 
low  temperature  study  is  the  effect  of 
very  low  temperatures  on  certain  sub- 
stances. The  properties  which  have  been 
observed  to  vary  with  the  temperature 
are  the  electrical  resistance,  the  mag- 
netic susceptibilit\',  and  the  specific 
heat. 

'I'he  electrical  resistance  of  a  large 
number  of  metallic  elements  and  alloys 
falls  to  zero  at  very  low  temperatures. 
An  electric  current,  once  started  in  a 
superconducting  circuit,  continues  to 
flow  without  help  from  an  electric  cell 
or  other  source  of  potential.  Once  the 
temperature  rises  above  a  critical  point, 
however,   the   current   ceases  to   flow. 

Actually,  superconductivity  has  been 
put  to  work  in  a  limited  way.  This  is 
in  a  s?nsitive  heat  measurer  known  as 
a  bolometer.  This  heat-detecting  device, 
built  aroiuid  a  superconducting  respon- 
sive element,  can  be  used  to  detect  heat 
waves  from  unseen  smoke  stacks  of  war- 
ships and  from  the  exhausts  of  airplanes. 

Without  a  doubt,  the  most  unusual 
acting  element  at  \cr\  low  temperatures 
is  helium.  At  ver\'  close  to  absolute 
zero,  helium  exists  in  two  forms,  known 
as  helium  I  and  helium  II.  The  second 
of  these  has  many  strange  properties, 
including  the  ability  to  separate  itself 
from  the  first  by  climbing  up  and  over 
the  walls  of  the  container.  This  uphill 
flow  has  been  clocked  at  25  iiiph.  As 
yet,  there  is  no  theoretical  explanation 
for  this  apparent  defiance  of  gravity. 

File  liquid  helium  of  2°A  conducts 
hear  a  thousand-fold  better  than  copper 
does    at    room    temperature.    It    has    the 


highest  thermal  conductivity  known  to 
man.  Liquid  helium  at  this  temperature 
has  no  \iscosit>'  and  flows  without  drag. 
It  one  were  to  stir  up  some  of  this 
li(]uid  helium  in  a  cup,  iin  example,  it 
would  continue  to  swirl  around  fore\er 
(pro\iding  it  didn't  evaporate).  For  this 
reason,   it   is  called  superfluid. 

Prill  tical  A ppliititions 

As  a  direct  result  of  the  extensive 
research  done  in  the  field  of  low  tem- 
perature ph\sics,  many  practical  appli- 
cations ha\e  been  developed.  For  ex- 
ample, research  has  brought  about  house- 
hold refrigeration  and  the  mass  produc- 
tion of  pure  oxygen  and  nitrogen  from 
liquid  air.  Liquid  oxygen,  in  turn,  is 
used  for  oxyacetylene  torches  and  as  a 
constituent  of  the  fuel  of  V-2  rockets. 

Refrigerated  crystals,  free  of  internal 
noise,  will  pick  up  radio  signals  far 
fainter  than  the  threshold  of  a  heated 
radio  tube. 

A  tiny  rocket  motor  developed  at  the 
cryogenic  laboratory  of  the  Ohio  State 
L'ni versify  uses  liquid  hydrogen  as  a 
fuel,  and  liquid  oxygen  as  the  oxidizing 
agent.  Its  exhaust  jet  nozzle  emits  gases 
at  a  speed  of  around  15,000  niph.  This 
vital  research  may  lead  to  the  develop- 
ment of  a  fuel  powerful  enough  to  pro- 
pel a  rocket  far  out  into  space. 

AH  in  all,  low  temperature  studies 
have  led  to  better  gasoline,  stronger 
steel,  longer-wearing  rubber,  improved 
glass  and  more  efficient  processes  in  a 
score  of  different  industries. 

rinu'   Far   Doun? 

The  question  that  naturally  arises  at 
this  point  is  whether  the  magnetocaloric 
effect  may  be  used  to  attain  ab.solute 
zero.  'File  experimental  evidence  seems 
to  indicate  that  it  is  impossible.  In  fact, 
scientists  are  so  sure  of  this  fact,  they 
have  based  the  Third  Law  of  Thermo- 
dynamics upon  it.  It  reads:  It  is  iinpos- 
sihlf  by  (iny  procedure,  no  matter  hoie 
idealizeii.  to  reduce  /iiiy  system  to  the 
(ibsolule  zero  of  temperdture  in  <i  finite 
number  of  operations. 

Although  most  elenientar\-  textbooks 
in  physics  state  that  at  absolute  zero 
all  molecidar  activity  ceases,  scientists 
have  found  nothing  of  the  kind.  Atoms 
and  molecules  stop  their  individualistic 
operations  and  instead  act  like  a  per- 
fectly drilled  chorus.  ConsequentK ,  one 
must  adopt  the  following  notion:  abso- 
lute zero  is  that  state  of  a  substance  at 
which  it  has  a  minimum  of  energ\',  not 
an   entire  absence  of  energy. 

Low  temperature  physics  has  one 
characteristic  that  makes  it  rather 
unique,  today.  The  Lnited  States  and 
its  Western  allies  readily  exchange  in- 
formation with  the  L'SSR  concerning 
problems  and  observations  encountered 
in  the  low  temperature  domain.  The 
onl\-  "cold  war"  they  fight  is  the  one 
against    Nature. 
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make       \ 

LOCKHEED'S 

great  future  / 


YOUR 
FUTURE 


These  Lockheed  planes  show  why  Lockheed  - 

and  Lockheed  engineers-  earned  that  reputation  for  leadership: 


There's  a  better  future-a  better 
job— waiting  for  engineers  at 

Locktieed  Aircraft  Corporation,  in 
beautiful  San  Fernando  Valley.  At  Lockheed  you  are 
well-paid  from  the  start;  work  in  modern,  air-conditioned 
offices;  receive  training  that  prepares  you  for  promotion— you  are 
part  of  3  team  known  for  leadership  in  aviation.* 


THE  VE(«- 

llown  lo  tlin«  by  crijrt«t  LirvJDcrfn, 
Aai«Iij  EJrnjrt.  Wiler  Po»l. 


IH£  HUDSON  BOMBCK- 
firil  Amencjn  plane  10  tisrit 


THE  P  38  IIGHINING- 
UHt  400  milc-pcr  nour 
tigriter-interceptor. 


1HE  F  94- 

tiill  air  Meatlicr  lal  inrcrceptor 
asvinad  to  duly  <«i(h  America'l 
aerial  defensa  forces. 


THE  SUPER  CONSTClUtTION- 
tarfri  raster,  more  powerful,  the 
plane  iriat  bndcei  rhc  gap  P«twe4 
modem  an  tranipotf 
and  commartia)  laf  transport. 


The  jet  of  the  future- 

the  plane  you  will  help 

create -belongs  in  this 

frame.There  will  always 

be  empty  frames  like  this,  waiting  to  be  filled  by  Lockheed  engineers.  That's 

why  Lockheed  will  always  need  forward-looking  engineers.  So  why  not 

make  Lockheed's  great  future  your  future.  See  your  placement  officer  for 

illustrated  broctiures  explaining  work -and  life -at  Lockheed. 


II  your  piKemenI  officer 
is  out  of  brochures,  write; 


tmplovment  Manager 

LOCKHEED 

AIRCRAFT- CORPORATION 
Burbank.  California 


'Aeronautical  training  is  not  necessary; 
Lockheed  will  tram  you. 
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SOCIETIES 

( (innltniiitt  from  P(i</f  16) 
catcil  at  112  Kast  Daniel  in  Champai;;ii. 
Cliaptcr  otticcrs  for  flic  cniniiifi  \cai' 
arc  Dave  Donnclh,  president;  Ken 
Walter,  viie-presiilcnt ;  ( leralil  (littin, 
treasurer;  liob  Schrailcr,  correspoiulinfi 
secretary;  Harlan  Schone,  recordinj;  scc- 
retar\  ;  Dick  Brown,  C()niniissar\  ;  ajid 
Harold  Zahn,  house  manager.  The 
chapter  adviser  is  Professor  L.  I). 
Walker  of   the   (]I\D  department. 

SICMA  PHI  DELTA 
"The  promotion  and  advancement  of 
the  engineering  profession  and  engineer- 
ing education  ;  the  installing  of  a  great 
spirit  of  cooperation 
among  engineering  stu- 
dents and  their  organiza- 
tions;  the  inculcation  in 
its  members  of  the  high- 
est ideals  of  Christian 
citizenship,  obedience  to 
brotherhood  ;  and  the  encour- 
agement of  excellence  in  scholarship"  is 
the  objective  of  Sigma  Phi  fraternity. 
The  motto:  "Pro  Bono  Professionis," 
which,  translated  from  the  Latin,  means, 
"For  the  (lood  of  the  Profession,"  fur- 
ther bears  out  the  objectives  of  this  In- 
ternational Social  Fraternity  of  Engi- 
neers. 


Alpha  C"ha|)ter  ot  Sigma  Phi  Delta 
fraternit)  was  fcjumled  at  the  I  ni\ersit\ 
of  Southern  California  on  Apiil  11, 
I ''24,  making  Sigma  Phi  Delta  one  ot 
the  youngest  of  the  national  fraternities. 
Delta  Chapter  of  Sigma  Phi  Delta  was 
established  at  the  l'niversit\  of  Illinois 
on  January  2S,    1928. 

Delta  Chapter  of  Sigma  Phi  Delt.i 
fraternity  is  located  at  1  lO.i  West  Illi- 
nois street,  IJrbana,  Illinois.  Members  of 
Sigma  Phi  Delta  may  be  found  in  almost 
all  branches  of  engineering  including 
chemical,  architectural  and  agricidtural 
engineering.  Likewise,  members  of  this 
fraternity  ma.\'  be  found  in  most  ot  the 
engineering  activities,  including  Engi- 
neering Council,  Ihe  'J'c(  hnot/rnfih.  Sig- 
ma Xi,  and  most  of  the  other  engineer- 
ing societies  and  honoraries. 

The  founders  of  this  fraternity  com- 
bined the  functions  of  all  three  types  of 
fraternities — honorary,  professional,  and 
social,  into  one  fraternity.  The  social 
life  of  the  engineering  student  is  limited 
by  the  amount  of  time  he  has  to  devote 
away  from  his  laboratories  and  theories. 
Therefore,  a  social  program  which  tends 
to  make  a  well-rounded  individual,  but 
which  does  not  occupy  too  much  time 
is  the  aim  of  the  chapter.  The  members 
of  Sigma  Phi  Delta  participate  in  the 
intramural  activities  sponsored  by  the 
IF   Council   and   support   all   the   other 


activities   and    plans   of   the   Council. 

Facultv  members  of  Sigma  Phi  Delta 
fraternity  are  Professors  Babbitt,  Cran- 
dell.  Knight,  Straub,  Tuthill,  and  Wi- 
ley. There  are  al.so  alumni  in  teaching 
and  research  positions  on  the  faculty. 
Delta  Alumni  of  Sigma  Phi  Delta  has 
been  very  active  and  cooperative  in  the 
support  of  the  active  chapter.  The  alum- 
ni chapter  continues  the  ties  of  brother- 
hood after  the  members  graduate  and 
leave  the  campus.  There  are  approxi- 
matelv  201)0  alumni  members  of  Sigma 
Phi  Delta  fraternitv  throughout  the  en- 
gineering  profession. 


Walking  with  a  friend  one  day,  a 
professor  passed  a  large  fish  shop  where 
a  fine  catch  of  codfish  with  mouths 
open  and  eyes  staring  were  arranged  in 
a  row.  The  prof  suddenly  stopped,  look- 
ed at  them,  and  clutching  his  friend  by 
the  arm,  exclaimed:  "Heavens!  That 
reminds  me,  I  have  a  class  in  EE  this 
hour." 


Drunk:   "Loowit   that  shign." 
Drunker:  "Whazzit  shay?" 
Drunk:    "Say    'Ladies    ready-to-wear 
clothes'." 

Drunker:  "Well,  ish  about  time." 
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Woferproof    Black 
Ink,  available  with 
either  dropper  or 
iurved  quill  stopper. 


HIGGinS 

mil  CO.,  /JVC. 
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SIMPLIFIES 

PINION 

WORK 

BROWN  &  SHARPE 

AUTOMATIC- 
PINION  TURNING 
iVIACHINE 


STAFF   and 


.  .  .  dependably  meets  all  close  tolerance  and  fine 
finish  requirements  of  military  and  civilian  assemblies, 
such  as  clocks,  instruments,  fuses  and  timers. 

This  machine  is  representative  of  the  improved  design 
features  that  make  the  Brown  &  Sharpe  line  of  Automatic 
Screw  Machines  worth  investigating.  Write  for  literature. 
Brown  &  Sharpe  Mfg.  Co.,  Providence  1,  R.  I.,  U.S.A. 


BROWN  &  SHARPE  m 
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Be  doubly  sure  when  you  specify  pipe  for 

mains  to  be  laid  under  city  pavements.  Sure  that  it 

effectively  resists  corrosion.  Sure,  also,  that  it  has 

the  four  strength  factors,  listed  opposite,  that  pipe  must 

have  to  withstand  beam  stresses,  external  loads. 

traffic  shocks  and  severe  working  pressures.  No  pipe. 

deficient  in  any  of  these  strength  tactois,  should  ever  be 

laid  in  paved  streets  of  cities,  towns  or  villages. 

Cast  iron  water  and  gas  mains,  laid  over  a  century  ago, 

are  serving  in  the  streets  of  more  than  30  cities  in 

North  America.  These  attested  service  records  prove 

that  cast  iron  pipe  not  only  assures  you  of  effective 

resistance  to  corrosion  but  all  of  the  vital  strength 

factors  of  long  life  and  economy. 


STRENGTH 

is  vital  in  pipe 
for  city  streets 

CRUSHING  STRENGTH 

The  ability  of  cast  iron  pipe  to  withstand 
external  loads  imposed  by  heavy  fill  and  un- 
usual traffic  loads  is  proved  by  the  Ring  Com- 
pression Test.  Standard  6-inch  cast  iron  pipe 
withstands  a  crushing  weight  of  more  than 
14.000  lbs.  per  foot. 

BEAM  STRENGTH 

When  cast  iron  pipe  is  subjected  to  beam 
stress  caused  by  soil  settlement,  or  disturbance 
of  soil  by  other  utilities,  or  resting  on  an  ob- 
struction, tests  prove  that  standard  6-inch  cast 
iron  pipe  in  10-foot  span  sustains  a  load  of 
15,000  lbs. 

SHOCK  STRENGTH 

The  toughness  of  cast  iron  pipe  which  enables 
it  to  'withstand  impact  and  traffic  shocks,  as 
well  as  the  hazards  in  handling,  is  demon- 
strated by  the  Impact  Test.  While  under  hydro- 
static pressure  and  the  heavy  blows  from  a 
50  pound  hammer,  standard  6-inch  cast  iron 
pipe  does  not  crack  until  the  hammer  is 
dropped  6  times  on  the  same  spot  from  pro- 
gressively increased  heights  of  6  inches. 

BURSTING  STRENGTH 

In  full  length  bursting  tests  standard  6-inch 
cast  iron  pipe  vrithsfands  more  than  2500  lbs. 
per  square  inch  internal  hydrostatic  pressure, 
which  proves  ample  ability  to  resist  water- 
hammer  or  unusual  working  pressures. 


CAST  ISON  PIPE  RESSARCH  ASSOCIATION.  THOS.  F.  WOLFE,  MANAGING  DIRECTOR.   122  SO.  MICHIGAN  AVE.,  CHICAGO  3. 


(liVST  IRON  VIVE 


SERVES  FOR 
CENTURIES 


OCTOBER,    1951 


39 


SKIMMING  .  .  . 

( (Joiitinufil  from  Fnt/e  32) 

of  the  sawdust  digestible,  by  organisins 
ill  the  cow's  stomach.  A  cow  is  able  to 
utilize  pure  cellulose  (such  as  cotten) 
as  food.  Wood  consists  largely  of  cel- 
lulose, combined  with  another  com- 
pound, called  lignin,  in  which  combi- 
nation  it   is   indigestible. 

The  cathode  rays  make  the  ccUulost- 
available.  Bacterial  action  in  the  rumen, 
the  first  of  the  cow's  four  stomachs,  is 
able  to  convert  the  cellulose  into  sc\- 
eral  other  compounds.  These  can  be 
absorbed  in  the  animal's  intestines. 

Hasswood  w.is  used  in  tlie  expcil- 
ments,  both  in  the  form  ot  sawdust  and 
small  wafers.  .\  modificarion  of  the 
million-volt-X-ray  imir  developed  by 
G.  E.  scientists  for  medical  and  indus- 
trial use  served  as  a  source  of  electrons. 

Ordinarily  the  stream  of  electrons, 
accelerated  to  million-volt  energy  in  a 
series  of  steps,  hits  a  tungsten  target  at 
the  end  of  the  tube,  generating  a  beam 
of  .\-rays.  When  used  for  cathode  rays, 
a  thin  metal  window  replaced  the  tar- 
get and  the  electrons  themselves  emerge. 
Various  materials  may  then  be  placed 
in  the  beam  to  studv  the  effects. 


liquid  impact 


Ordinary  water  in  which  extremely 
fine  abrasive  dust  is  suspended  may  be 
used  for  producing  high  finishes  on 
both  metal  and   non-metallic  products. 

Abrasives  as  fine  as  talcum  powder 
and  even  finer  are  used,  suspended  in 
a  liquid  (usu.dly  water  and  a  corrosion 
pre\entive)  and  the  iiquiil  is  iiri\en 
against  the  part  to  be  finisheil  h\  higli 
pressure  air.  Impact  of  the  particles  re- 
moves minute  amounts  of  metal  from 
the  surface  and  leaves  it  clean  and  u  irli 
an  attractive  appearance. 

Actually,  the  surface  after  liquid  im- 
pact blasting  is  covered  with  millions 
of  microscopic  "pockets."  On  working 
surfaces,  these  hold  oil  and  improve  the 
operation  of  the  part  and  its  life,  gi\ing 
the  surface  a  pleasing,  non-glare  ap- 
pearance. 

It  is  also  useful  on  instruments  and 
tools.  Cutting  tools  last  longer  if  the\' 
have  been  liquid-impact  blasted.  The 
operation  has  the  same  effect  as  if  ,i 
machinist  carefully  honed  the  cutting 
siuface   h\   haiul. 

Besides  small  machines  for  use  in 
tool  rooms,  machines  have  been  built  t<i 
automatically  remove  heat  -  treat  scale 
and  improve  the  finish  of  ring  and  |iin- 
ion    gears. 


Newlyweds. 

He:  "Who  spilled  nuistard  on  m\ 
waffle?" 

She:  "Oh,  John!  How  could  \()u? 
This  is  lemon  pie." 

»        »        • 

He:    "1    snppi)>e   \()\i   <lance." 

She:  "Oh,  ye>!   I'love  to." 

He:     'l-'ine.    that's   better    than    danc- 


.Aiul  then  there's  the  fellow  who 
walked  into  a  bar  optimistically,  and 
left   misty   optically. 

1    ser\e   :i    purpose   in   this   school 
( )n  which  no  man  can  frown — 

1  quietly  sit  in  every  class 
And  keep  the  average  down. 

Freshnuui :  "I  have  a  sli\er  in  my 
finger." 

Sophomore:     "Been     scratching     vour 

head?" 

*     *      * 

Professor:  ".  .  .  and  that  concludes 
my  lecture.  Now  everybody  poke  his 
neighbor  so  that  the  sound  of  the  bell 

won't  shock   him  !" 

-3       »       » 

Jungle  lo\e  is  where  a  couple  just 
monkey  around. 


Buffalo's  Largest  Store  Air  Conditioned 
throughout  with  Friok  kefrigemtf^ 


Sat+ler's  Department  Store, 
covering  most  of  a  large  city 
block,  serves  up  to  150,000 
people  in  a  single  day.  The 
giant  store  is  cooled  in  hot 
weather  with  ten  Frick  ammonia 
compressors  using  920  horse- 
power, installation  by  Mollen- 
berg-Betz  Machine  Company, 
Frick  Sales  Representatives  at 
Buffalo,  N.  Y. 

Thr  Frifk  Crnilnntr  Training 
Ci'ttrsf  in  Hrfrif^pration  and  Air 
(  "nditianini^,  of}rratrtt  ovrr  30 
\r,irs.  nfjrrs  a  riiri'rr  in  a  nmuin/; 
imluslrv. 


Whether   for   use  scho- 
lasticaHy  or  on   the  most 
important     engineering 
project  of  your  career, 
you     cannot    select    a 
finer    "Engineers"    Tape 
than    the    Chrome-Clad 
"Ranger".     Permanent, 
easy-to-read     black 
markings    stand    out 
sharply   against   the 
chrome    white    back- 
ground— the    finish    that 
will  not  crack,  chip,  peel 
or   corrode.     Sturdy,   quar- 
ter-inch   wiJe    flexible    line, 
with   "Instantaneous   Readings '   is  en- 
closed in  a  genuine  leather  case.  In  50  and 
lOO-ft.  lengths,  marked  feet,  lOths  and 
lOOths;  or  feet,  inches  and  8ths.  See  the 
"Ranger"  at  your  Technical  Supply  House. 


BUY  lUFKiN 


TArCS-IUlES-PRECISION  TOILS 


Aho  Butfdtn  of  Pom 


mg  and  Sewmi/I  Mathmery 


RANGER    >! 

I 

136j 

c  THE  LUFKIN 
RULE  CO. 

StGINtW.  MICHIGAN 

132-138  lalayette  SU 
New  fork  City 

Barrie,  Ontario 
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HYDRAFRAC  TREATMENT 


PRODUCTION 


PACKER 


JELLIED  GASOLINE 
WITH  SAND 


OIL  IN  ROCK  LAYER 


How  "Jellied  Gasoline"  puts  played-out 
oil  wells  back  on  their  feet 


The  problem  of  "rejuvenating"  wells  has 
become  more  and  more  urgent  as  tremendous 
civilian  and  military  demands  for  petroleum 
products  have  continued  to  mount.  A  new 
hydraulic  fracturing  method  has  now  passed 
the  test  of  use  on  more  than  3,000  wells  in 
the  field  as  the  best  way  to  get  more  oil  from 
sources  that  have  stopped  producing. 

Essentially,  the  new  "Hydrafrac"  method 
consists  of  two  steps.  First,  a  viscous  liquid 
containing  sand,  or  other  granular  material, 
is  injected  into  the  well  under  high  hydraulic 
pressure.  This  causes  fractures,  or  extends 
fractures,  from  the  well  bore  into  the  oil- 
bearing  formation. 

Second,  the  viscous  liquid — usually  crude 
oil  or  kerosene  and  Napalm,  the  newly  de- 
veloped soap  which  was  used  in  the  war  to 
make  "jellied  gasoline" — is  broken  down  by 
injecting  a  gel-breaker  solution.  On  release 
of  the  injection  pressure,  the  resulting  thin- 
ner solution  flows  back  out  of  the  fracture, 


now  extended  and  widened,  leaving  the  sand 
behind  to  hold  the  channel  open  for  flow  of 
oil  into  the  well. 

The  Stanolind  Oil  and  Gas  Company  of 
Tulsa,  Oklahoma,  Standard  Oil's  principal 
producing  subsidiary,  developed  the  Hydra- 
frac process  after  tackling  the  problem  of 
"milking"  old  wells. 

The  process  has  been  used  both  to  obtain 
sustained  production  increases  on  "dried 
up"  wells  and  to  get  a  commercially  practical 
flow  from  "tight"  oil-saturated  formations. 
Hydrafrac  is  now  ava'lable,  as  a  service,  to 
the  entire  industry,  helping  it  reach  the 
higher  and  higher  production  goals  of  today. 

This  is  an  example  of  the  interesting  prob- 
lems young  engineers  at  Standard  Oil  face. 
And  satisfaction  in  its  solution  is  another  in- 
stance of  the  rewards  that  come  to  the  man 
whose  research  helps  Standard  Oil  meet 
America's  vitally  important  civilian  and  pre- 
paredness needs. 


Standard  Oil  Company 


910  South  Michigan  Av 


Chicago  80,  Illinois 
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which  mi'tiht  be  valuable  to  a  civil  engi- 
neer. I  doubt  whether  there  is  any  kind 
of  a  job  that  doesn't  otter  some  possi- 
bilities for  iearninj;.  One  thing  of  inter- 
est that  I  noticed  was  what  could 
become  of  the  ennineer's  work  in  the 
hands  of  the  workmen.  There  must  be 
thousands  of  blueprints  drawn  up  every 
year  otdy  to  be  cast  aside  while  the  fore- 
man does  the  work  as  he  thinks  it  oujilu 
to  be  done.  I  worked  for  an  old  fore- 
man who  had  been  on  the  same  job  for 
the  last  twent\-five  years.  We  were  sup- 
posed to  lay  out  a  new  hij;h-speed  curve. 
VVc  had  all  the  materials,  including  rolls 
and  rolls  of  blueprints.  I  don't  beliexe 
the  old  b<i\  looked  at  them  once.  We 
laid  out  the  curve  uiuler  his  direction 
and  the  trains  seemed  to  run  over  it  all 
right.  Whether  they  would  have  riui 
better  if  he  had  followed  the  blueprints 
I  don't  know,  but  it  gave  me  something 
to  think  about  anyway. 

There  is  also  a  difference  between 
what  you  read  in  the  textbooks,  and 
what  actually  happens  on  the  job.  For 
instance,  the  textbook  tells  you  that  the 
ties  are  tamped,  dressed,  and  they  carry 
such  and  such  a  load.  Actually,  thougli, 
the  quality  of  a  railroad  bed  is  depend- 


ent on  the  skill  and  persistence  of  the 
men  tamping  the  ballast  under  the  ties. 
I've  seen  two  pairs  of  men  tamping  al- 
ternate series  of  ties,  one  pair  tamping 
solidly  and  the  other  pair  just  covering 
up  the  whole  so  it  woulil  look  good. 
This  unilobutedly  ga\e  the  uorst  riding 
track   possible. 

Probably  the  most  import.int  thing 
that  anyone  learns  through  working  on 
the  job  is  the  worker's  outlook.  No  m.m 
could  be  a  successful  supervisor  without 
ha\ing  a  little  insight  into  the  worker's 
psychology.  I  learned  things  about  the 
Taft-Hartley  Law  on  the  road  that  I'm 
sure  would  be  a  great  surprise  to  Sena- 
tor Taft  himself.  Likewise  I  learned 
what  makes  men  like  one  supervisor 
while  they  think   another  is   "chicken." 

All  things  considered,  I  guess  th;- 
summer  wasn't  wasted — I  earned  a  lit- 
tle money  (not  much),  1  got  some  nice, 
tough  callouses,  and  I  learned  the  big 
difference  between  theory  and  practice. 
Hut  my  real  finding;  the  gem;  the  little 
golden  drop  of  distilled  wisdom  wiiich  I 
extracted  from  my  summer's  work  with 
pick  ami  shoxcl  was  this:  (jet  yourself 
some  nice  job  in  an  air-conditioned  of- 
fice as  far  from  the  digging  as  possible, 
thinking  up  ways  of  putting  wings  on 
the  freight  trains  so  they  won't  need 
tracks  to  run  on  anyway. 


"In  some  parts  of  India  a  wife  can 
be  bought  for  $2.  Isn't  that  awful !" 
"(^h,  I  don't  know;  a  good  wife  may 

be  worth  it." 

•       *        • 

Student:  "1  don't  like  tilese  pictures, 
the\'  don't  do   me  justice.  " 

Photographer:  "Justice — son,  wh.it 
you  need  is  mercy!" 


Jill:  "(lot  something  in  your  eye?" 
jack:   "No.   I'm  just  practicing  look- 
ing through  my  thumb." 

The  K.E.  tridy  spoke  when  he  said: 
"Klectricity  travels  1  l,fi()(),0()()  miles  a 
minute,  arriving  just  59  seconds  after 
the  town  gossip." 

*        »       * 

Freshman    (lerman    Student:    "What 
is  castor  oil   known   as   in   Holland?" 
Senior:   "Old    Dutch    Cleanser." 

»      *      * 
What    this    world    needs    is    a    trans- 
parent  eight-ball    so   we   can    see    where 
we  are  going." 

0\erhear(l  in  the  testing  lab: 
"Did    you    sa\     yoiu'    girl's    legs    are 
without  equal  ?" 

"No,  I  said   they  knew  no  parallel.  " 


When  the  country's  largest  railroad 

loudspeaker  system  „.as  planned  in  ,he  Baltimore 
and  OhiDS  yards  near  Chicago,  the  choice  of  cable  to  be 
used  was  a  key  factor.  With  37  miles  of  underground 
cable  involved,  subsequent  maintenance  costs  could  con- 
ceivably be  a  major  item  if  any  but  the  best  cable  were 
to  be  used. 

Okonite  cable  was  chosen  for  this  job  because  of  its 
superior  rubber  insulation  and  the  resistance  of  its 
Okoprcne  sheath  to  alkalis,  acids,  oils  and  other  corrosive 
substances  encountered  in  railroad  yard  installations.  To- 
day, 197  two-way  loudspeakers,  50  paging  speakers,  a 
complete  telephone  and  printing  telegraph  system,  and  an 
independent  intcr-communicaiing  system  between  offices 
in  the  yard  are  operated  over  Okonite  cables  in  this 
network. 

•      •     • 

Tough  jobs  are  the  true  test  of  electri- 
cal cable  .  . .  and  installations  on  such 
jobs  usually  turn  out  to  be  Okonite. 


KONIT5 


insulafed  wires  and  cables 


What  is 

PRODUCT  UNIFORMITY 


Take  any  lot  of  aCSl? 
Bearings  of  a  specific  size 
and  type,  and  you  won't 
find  one  differing  from 
the  other.  This  uniform- 
ity of  product  is  your 
assurance  of  getting  the 
right  bearing  in  the  right 
place  every  time.  SBCSP' 
Industries,  Inc.,  Phila. 
32,  Pa.  7179 
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YOUR  BEARING  NOTEBOOK 


How  to  buck  up  a  bucket 

To  carry  the  tremendous  load  on  the  sheaves  of  this  giant, 
17-ton-capacity  clamshell,  engineers  mount  them  on  Tim- 
ken'  tapered  roller  bearings.  Due  to  line  contact  between 
rollers  and  races,  Timken  bearings  have  unusual  load- 
carrying  capacity.  And  because  of  their  tapered  construc- 
tion, they  take  radial  and  thrust  h)ads  in  any  combination. 
Friction  is  practically  eliminated.  Lubrication  is  kept  to  a 
minimum  because  Timken  bearings  permit  effective  closures 
to  keep  dirt  and  water  out  and    retain   lubricants   longer. 


Mounting  sheave  bearings 

The  limken  bearings  in  this  application  are  mount- 
ed with  slotted  cone  spacers  to  provide  lubrication 
through  the  shaft.  The  entire  sheave  assembly  is 
clamped  together  by  means  of  a  nut  and  spacers 
between  each  bearing  assembly.  Felt  seals  are  used. 
(~ups  are  mounted  with  a  press  fit  in  the  sheave 
hubs   and    positioned   with   snap  rings. 


TIMKEN 


TAPERED  ROLLER  BEARINGS 


How  you  can  learn 
more  about  bearings 

Some  of  the  engineering  problems  you'll  face 
after  graduation  will  involve  bearing  applica- 
tions. If  you'd  like  to  learn  more  about  this 
phase  of  engineering,  we'll  be  glad  to  help.  For 
additional  information  about  Timken  bearings 
and  how  engineers  use  them,  write  today  to  The 
Timken  Roller  Bearing  C^ompany,  Canton  6, 
Ohio.  And  don't  forget  to  clip  this  page  for 
future  reference. 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  Q=)  THE  TIMKEN  TAPERED  ROLLER  ^ 
BEARING  TAKES  RADIAL  ^  AND  THRUST  -f)-  LOADS  OR  ANY  COMBINATION  ^^ 


THE  DU  PONT 

DIGEST 


M.E.'s  AT  DU  PONT  [2] 

Challenging  variety  of  problems  solved 
by  research  and  development  engineers 


As  a  student  of  mechanical  engineer- 
ing, do  you  look  forward  to  a  future 
in  research,  development,  plant  en- 
gineering or  production  supervision? 

In  the  Digest  this  month,  we'd  like 
to  discuss  the  ample  outlet  Du  Pont 
offers  your  talents  in  these  fields. 

Let's  talk  about  research  and  de- 
velopment together  because  they  often 
overlap  indistinguishably.  Both  these 
fields  deal  with  mechanisms  for  mak- 
ing products.  In  some  cases,  original 
equipment  is  designed  for  a  new  prod- 
uct. In  others,  machinery  used  in  mak- 
ing existing  products  is  improved  to 
provide  better  quality  at  lower  cost. 

This  design  and  development  work 
may  call  for  studies  of  the  vibration  of 


J.  D.  McHugh,  B.S.M.E.,  Rorh.strr  Ttd  ic,;i- 
ter),  consults  with  D.  B.  Bcrlten,  B.S.M.E., 
Purdue  '36  (.right),  and  J.  F.  Crawley,  Jr., 
M.S.Ch.E.  '47,  V.P.I.,  on  installation  of 
equipment  in  the  field. 


machine  element.";,  equipment,  struc- 
tural members  and  structures.  Or  there 
may  be  need  for  application  of  elec- 
tronics, instrumentation,  operation  of 
test  equipment  and  testing  of  experi- 
mental machines.  In  much  of  this  ac- 
tivity there  is  close  cooperation  with 
other  engineers,  participation  in  group 
conferences,  joint  analysis  of  data, 
and  issuance  of  recommendations. 

Du  Pont  research  and  development 
engineers  keep  informed  of  develop- 
ments through  technical,  trade  and 
patent  literature,  seminars  and  lec- 
tures. Exceptional  facilities  for  these 
are  provided. 

Here  are  some  examples,  specific 
and  general,  of  the  problems  that  con- 
front Du  Pont  research  and  develop- 
ment engineers: 

1 .  Develop  and  design  high-speed  slit- 
ting equipment  for  thin  films.  In- 
volved are  unwind  and  wind-up  ten- 
sion regulation,  alignment  of  web 
travel  and  cutting-knife  selection, 
combined  in  a  machine  easy  to  service. 

2.  Design  equipment  to  operate  at 
pressures  up  to  45,000  p.s.i.  This  is 
insurance  against  the  time  when  proc- 
esses may  be  developed  that  will  op- 
erate in  this  range. 

As  pressures  are  increased,  design 
problems  for  moderate  pressures  are 
magnified.  Typical  are  stress-fatigue 
of  metals,  design  of  vessel  closures 
and  line  joints,  valves  and  packing  for 
reciprocating  compressors  and  centrif- 
ugal pumps,  packing  glands  forstirred 
autoclaves,  etc. 

3.  Design,  installation  and  testing  of 
large  air-conditioning  systems  neces- 
sary in  the  manufacture  of  certain 
products.  In  one  plant,  water  is  used 
at  the  rate  of  50  million  gallons  daily, 
current  at  25,000  kw.  per  hour,  and 
air  at  5.5  million  C.F.M. 

These  three  examples,  selected  from 


Albert  Rand,  B.S.M.E.,  M.I.T.  '50  (right), 
and  Rane  Curl,  M.I.T.  '51  (summer  worker), 
develop  controls  for  chemical  equipment. 


R.  T.  Bradshaw,  B.S.M.E.  '46,  M.S.  '47, 
Queens  U.,  Ireland,  and  J.D.  McHugh,  B.S. 
M.E.,  check  theoretical  calculations. 

literally  hundreds,  can  only  hint  at  the 
breadth  and  variety  of  the  problems  that 
are  constantly  arising. 

One  of  the  strongest  pieces  of  evidence 
that  mechanical  engineering  is  of  major 
significance  in  the  Du  Pont  Company  is 
the  existence  of  the  Wilmington  Shops. 
They  represent  an  investment  of  over 
$3,500,000  and  cover  an  area  of  300,000 
sq.  ft.,  including  a  foundry  and  pattern 
shop.  They  employ  over  800  men  and 
have  a  potential  output  in  volume  of 
work  in  excess  of  $6,000,000  a  year. 

The  size  and  diversity  of  this  operation 
are  justified  only  because  the  work  of 
mechanical  engineers  is  an  important 
factor  in  Du  Pont  operations. 

NEXT  MONTH— Opportunitie.i  in  plant  en- 
gineering and  product  supervision  will  he 
discussed  in  the  third  article  in  this  series, 
"M.E.'s  at  Du  Pont."  Watch  for  it! 

Send  for  your  copy  of  "The  Du  Pont  Company 
and  the  College  Graduate."  Describes  oppor- 
tunities for  men  and  women  with  many  types 
of  training  Address:  2521  Nemours  Building, 
Wilmington,  Delaware. 


BETTER    THINGS    FOR    BETTER    LIVING 
...THROUGH    CHEMISTRY 


Entertaining,  Informative  —  Listen  to  "Cavalcade  of 
America,"  Tuesday  Nigtits,  NBC  Coast  to  Coast 


Maybe  Y6u\  belong  in  one  of  these 

Square  D  pictures . . . 


•  Design  engineers  —  production  engineers  — 
application  engineers — field  engineers — it  takes 
their  combined  teamwork  to  create,  build  and 
distribute  Square  D's  broad  range  of  electrical 
distribution  and  control  equipment.*  The  vast 
majority  of  our  men  come  from  schools  such  as 
yours.  We're  proud  of  them  —  they're  equipped 
and  ready  to  grow.  They're  the  kind  of  men  you 
will  like  to  work  with. 

*  Mechanical,  electrical,  general  and  industrial 
engineers  are  needed 

Mail  the  Coupon  for  a  16-page  "gel-acquainted  "  brochurcX 


Squore  D  Compony,  Dept.  SM-1 

6060  Rivord  SIreel,  Delroil  II,  Michigan 

I'd  like  a  copy  of  Square  D's  "Get-Acquainted  ' 
brochure. 


Cily- 


SQUARE   D  COMPANY   CANADA    IID.,  TORONTO  •  SQUARE   D  dc  MEXICO,  S.A.,  MEXICO   CITY,  D.  f . 
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"Youth  is  not  a  time  of  life— it  is  a  state  of  mind;  it  is  a  temper  of 
the  will,  a  quality  of  the  imagination,  a  vigor  of  the  emotions,  a  pre- 
dominance of  courage  over  timidity,  of  the  appetite  for  adventure 
over  love  of  ease. 

"Nobody  grows  old  by  merely  living  a  number  of  years;  people 
grow  old  only  by  deserting  their  ideals.  Years  wrinkle  the  skin,  but  the 
giving  up  of  enthusiasm  wrinkles  the  soul.  Worry,  doubt,  self-distrust, 
fear  and  despair— ihese  are  the  long,  long  years  that  bow  the  head 
and  turn  the  growing  spirit  back  to  dust. 

"Whether  seventy  or  sixteen,  there  is  in  every  person's  heart  the 
love  of  wonder,  the  sweet  amazement  at  the  stars  and  star-like  things 
and  ihoughts,  the  undaunted  challenge  of  events,  the  unfailing  child- 
like appetite  for  what  next,  and  joy  in  the  game  of  life. 

"You  are  as  young  as  your  faith,  as  old  as  your  doubt;  as  young 
as  your  self-confidence,  as  old  as  your  fear;  as  young  as  your  hope,  as 
old  as  your  despair. 

"So  long  as  your  heart  receives  messages  of  beauty,  cheer,  cour- 
age, grandeur  and  power  from  the  earth,  from  Man  and  from  the 
infinite,  so  long  you  are  young. 

"When  the  wires  are  all  down  and  all  the  central  place  of  your 
heart  is  covered  with  the  snows  of  pessimism  and  the  ice  of  cynicism, 
then,  certainly,  you  are  grown  old  indeed!" 

— from  a  framed  messat/c  iLliith  hung  over 
the  desk  of  General  MaeArthur  in   his 

Miniihi  1 1 eiul'iiKii  lers. 
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How  to  move  mountains-^non-stop 


^\'llCI1  it  comes  to  moving  mountains — or  spreading  the 
landscape  around — you  can't  beat  bulldozers. 

You  can,  however,  beat  a  bulldozer  if  you  put  into  it 
a  |)art  that  can't  stand  the  gaff. 

An  example  is  the  generator.  Vibration,  abrasive  dust, 
weather,  shifting  stresses  and  stray  oils  or  greases  arc  con- 
stantly taking  their  hardest  licks  at  it.  It  leads  a  tough  life. 

That's  why  American  Bosch  Corporation,  makers  of 
dust-proof,  heavy-duty  generators  for  industrial  tractors 
and  bulldozers,  selected  Synthanc  lanuiiatcd  plastics  for 
the  insulation  plate  shown  above. 


Synthane  is  a  material  for  industry.  It  possesses  an 
unusual  cpmhina/icn  of  j)hysical,  mechanical,  chemical 
and  electrical  properties. 

Synthane  is  light,  strong,  dense,  abrasion  resistant.  It 
is  easily  machined  or  produced  in  formed  shapes.  Dielec- 
trically  strong,  it  is  a  natural  for  electrical  applications. 
Synthane  is  corrosion  and  fungus  resistant,  chemically 
inert,  stable  over  a  considerable  temperature  range. 

If  this  capsule  description  of  Synthane  piques  your 
imagination,  send  for  the  complete  Synthane  catalog. 
Synthane  Corporation,10Ri\cr  Road,  Oaks,  Pennsylvania. 
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our  cover 

A  "fantastic  weapon"  is  on  its  way  at  the  Air  Force's  Missile 
Test  Center  in  Cocoa,  Fla.  A  U.  S.  Air  Force  Martin  B-61  Matador 
pilotless  bomber  takes  off  with  the  roar,  black  smoke,  and  white 
heat  of  its  rocket  auxiliary  thrust.  (Courtesy  of  Glenn  L.  Martin 
Co.) 


our  frontispiece 

This  radically  different  type  of  television  antenna  is  known 
as  an  "helical"  antenna.  Developed  by  G  E  engineers,  it  increases 
Initial  transmitting  power  20  times  and  is  being  used  in  ultra- 
high-frequency    TV    transmission.    (Courtesy   of   General    Electric). 
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the  tecbnograph  reviews  the  conference  on  . 


water    resources 


edited  bv  Henrv  Spies,  ag.e.  '52 


The  Illinois  State  Water  Siii\e\  Di- 
vision dedicateil  its  new  :*;49(),l)()()  labor- 
atory and  office  building  in  conjunction 
with  a  3-day  conference  on  water  re- 
sources sponsored  by  the  division  and 
held  at  the  University  of  Illinois  on 
the  campus  at  L  rbana-Chanipaign,  (Oc- 
tober 1,  2,  and  3. 

The  Conference  was  divided  into 
three  sections,  h>drology,  chemistry  of 
water  treatment,  and  weather-i  adar,  the 


_^_,*f  r-iwnr«'*^ 


-^^^ 


Entrance    to    the     new     Water     Re- 
sources building. 

sessions  in  all  three  sections  running  con- 
currently. The  hydrology  sessions  were 
held  in  the  Ulini  Union  Building,  the 
treatment  sessions  in  the  new  East 
Chemistry  Building,  and  the  weather- 
radar  conference  at  the  Robert  Allerton 
F^state. 

The  objectives  of  the  conference  were 
a  better  understanding  of  the  develop- 
ment and  use  of  fundamentals  in  water 
resource  design  and  planning,  and  the 
orientation  of  collection  of  basic  in- 
formation. To  this  end  over  70  scientists 
|iresented  papers  at  the  3-day  meeting. 

Albert  S.  Fry,  Chief  Engineer,  Hy- 
draulic Data  Branch,  T.V.A.,  Knox- 
ville,  Tenn.,  spoke  on  "Hydrology  and 
the  Hydraulic  Laboratory."  Fry  dis- 
cussed the  typical  laboratory  aiui  listeil 
some  of  their  functions  as  the  de\elop- 
ment  and  construction  of  de\ices  and 
equipment,  rating  and  calibrating  hydro- 
logic   instruments,    and   the  working  of 


hydrologic  problems  b\  the  isolation  oi 
\ariables  that  is  not  possible  Luulcr  na- 
tural conditions.  It  was  emphasized  that 
more  attention  should  be  given  to  the 
transition  from  laboratory  conditions 
to  field  conditions,  such  as  variable 
slopes  and  the  change  from  prismatic 
channels  to  river  channels.  This  discus- 
sion indicated  a  number  ol  ways  in 
which  the  Water  Survey's  new  hydrau- 
lic laboratory  could  be  used  to  sol\e 
many  of  Illinois'  water  resources  prob- 
lems. 

Hans  A.  Einstein,  associate  professor 
of  mechanical  engineering.  Univer- 
sity of  California,  Berkeley,  California, 
spoke  on  "Bed  Load  Fiuiction  for  Sedi- 
ment Transportation  in  Open  Channel 
Flow.  "  Einstein,  son  of  the  famous  Al- 
bert Einstein  and  himself  an  authorit\ 
in  the  field  of  mechanical  engineering, 
discussed  the  problems  of  measuring 
sediment  transport  in  streams.  He  indi- 
cated that  the  ability  to  carry  sediment 
depends  upon  the  flow  in  the  channel, 
and  that  the  values  for  Cutter's  "n" 
\ary  according  to  velocity.  Results  of 
his    work    indicate    the    sediment    trans- 


port itselt  does  not  ha\e  frictional  effect 
on  the  bed,  but  rather  the  friction  is  the 
sum  of  the  friction  among  grains  and 
friction  due  to  irregularities  of  the 
stream  bed. 

Lest  it  might  seem  that  this  was  too 
highh-  teclmical  a  subject  to  discuss  at 
such  a  conference.  Professor  Powell 
quoted  the  rhyme  of  "There's  a  family 
known  as  Stein,  there's  Gert,  and  there's 
Epp  and  there's  Ein.  Gert's  poems  are 
bunk,  Epp's  statues  are  junk,  and  no- 
body understands  Ein."  As  Powell 
pointed  out  the  poem  was  written  with 
Albert  Einstein  in  mind  and  he  wished 
to  show  that  it  certainh  didn't  apply  in 
the  case  of  his  son  Hans. 

At  the  Tuesday  session  (jii  "Sedi- 
mentation Problems"  a  paper  by  ().  W. 
Chiiin,  Director,  Di\ision  of  Flood  Con- 
trol and  W^ater  Use,  Department  of 
Conservation,  P'rankfort,  Kentuck\,  was 
given  considerable  attention.  Chinn 
asked  for  the  stream  lining  of  flood 
control  and  sediment  control  programs 
to  be  financed  chiefly  through  federal 
funds  but  carried  out  with  close  state 
(continufd  on  pai/e  2b) 


Henning    Larsen    accepts   the   key   to    the   Water    Resources    building    from 
C.    Hobart    Engle    during    the    three-day    conference    on    water    resources. 
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This  littlf  iiioutlitul  I'xpifssinj;  tho 
tluoat  impi'ilanci'  ot  a  tiiiitf  conical  horn 
radiator  rcprcst-nts  oiie  of  the  many 
equations  sonicone  haii  to  evaluate  in 
ilesinninK,  for  instance,  the  little  re- 
entrant sound  projectors  (jracing  the 
front  tenders  ot  the  I  iiiversity  police 
si)uad  cars.  It  also  represents  the  first 
;'.nd  last  mathematical  expression  iti  this 
article.  In  the  followinij;  abbreviated 
description  of  the  design  and  operation 
of  a  loudspeaker,  the  writer,  in  lieu  of  a 
rifjorously  developed  exposition  of  elec- 
tro-acoustical theory  relatiiifi  to  design 
problems  and  experimentally-d  e  r  i  v  c  d 
data  conccrniii};  operation,  will  confine 
himself  to  expressing  opinions  which  ap- 
pear to  be  those  most  widely  accepted 
by  the  professional  talent  enjoying  the 
reputation  of  being  the  most  competent 
in  the  field.  Mcfore  proceeding,  how- 
ever, a  note  of  apology  ma\'  be  in  order. 
If  it  appears  that  the  writer  sometimes 
shows  a  little  bias,  or  is  violently  preju- 
diced against  some  present-day  audio 
practices,  or  displays  a  predilection  for 
improved  audio  reproduction  for  the 
ma.sses — then,  the  reader  is  to  be  com- 
mended upon  his  perceptual  acumen. 
The  writer  pleads  guilty  to  all  charges. 

A  loudspeaker,  to  begin  with,  is  a  de- 
vice which  takes  electrical  energy  from 
the  power  output  stage  of  an  amplifier, 
and,  after  suitable  transformation,  con- 
verts    this    energ\     to     acoustic    energv 


the  air.  The  direct  radiator  t\pe  has 
the  diaphragm  directh  exposed  to  tin- 
free  air,  whereas  the  horn  type  urili/es 
a  column  of  air  confined  to  an  en- 
closure whose  dimensions  are  deternuned 
by  acoustic  theory.  For  the  following^ 
paragraphs  relating  to  design  and  opera- 
tion, the  direct  radiator  will  be  consid- 
ered as  representati\e  of  both  types,  ami 
the  horn  itself  will  be  treated  later  in 
the  section  dealing  with   baffles. 

The  diaphragm  t\pe  loudspeaker  con- 
sists of  five  main  parts:  the  frame,  tin- 
cone,  the  spider,  the  voice  coil  and  tin- 
magnetic  structure.  The  frame  is  a  skele- 
tal, nn-tallic  member  of  pressed  or  cast 
fabrication,  resembling  the  frustum  of  a 
cone,  to  whose  outer  periphery  is  mount- 
ed, by  a  suitably  complaint  ring  of  soft 
material,  the  outer  edge  of  a  truncated 
paper  cone.  The  inner  extremities  of  the 
frusta  are  joined  b\-  a  highly  compliant 
nn-mber,  tiie  spider,  serving  the  dual 
purpose  of  restraining  the  cone  to  tin- 
extent  that  the  excursions  shall  be  sym- 
metrical about  the  quiescent  position,  ami 
retaining  the  voice  coil,  affixed  to  tiie 
iniUT  edge  of  the  cone,  in  a  position  con- 
centric to  the  center  pole  of  the  mag- 
netic structure,  which  is  fastened  to  the 
inner  end  of  the  frame.  This  magnetic 
structure  is  an  assembly  consisting  of  a 
magnet — either  a  permanent  magnet,  as 
is  very  prevalent  in  nH)dern  practice,  or 
an   electromagnet,    as  was   customary    in 


electrical  energy  from  the  amplifier  out-, 
put  transformer  causes  the  voice  coil  to 
t)Nciil;ite.  iiarallei  to  the  longitudinal 
.ixis.  in  tin-  annular  gap  in  a  direct 
nn-ciianical  counterpart  (jf  the  electrical 
energy  variations.  Since  the  voice  coil 
IS  rigidly  fastened  to  the  cone  (ex  em 
for  certain  special  types  which  will  be 
specificalK  haiulled  later),  the  vibratorv 
nn)tion  is  transmitted  to  the  cone,  and  it 
is  tiius  constrained  to  follow  suit.  It  is 
readily  apparent  that  the  periodic  ex- 
cursions of  the  cone  will  gi\e  rise  to 
successive  compressions  and  rarefactions 
in  the  surrounding  medium,  air.  These 
successive  compressions  and  rarefactions 
constitute  an  accoustic  phenonu-non 
familiar  to  everyone — a  souml   wa\e. 

The  foregoing  represents  an  iileal  pic- 
ture of  what  transpires  in  a  loudspeaker 
ill  operation.  I  iifortunateK,  the  prob- 
i(-m  of  cauvin^  ;i  loudspeaker  to  generate 
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acoustic  power  that  is  a  faithful  counter- 
part of  the  impressed  electrical  power  is 
by  no  means  simple.  It  represents  the 
singular  anomaly  of  "sending  a  boy  to 
do  a  man's  job."  Frequency  respons?. 
power-handling  abilit\,  efficiency,  and 
distortion  introducing  characteristics  all 
re(iuire    consideration    .iiui,    quite    often. 


irom  electrical  energy  to  acoustic  energy  .  . 


behind  the 


which  is  released  or  radiated  to  the  sur- 
rounding air.  There  arc  two  types  of 
loudspeakers  in  general  use  at  the  pres- 
ent time :  the  horn  type  loudspeaker,  and 
the  diaphragm,  or  direct  radiator  loud- 
speaker (of  which  t\pe  shall  be  consid- 
ered only  the  moving-coil,  or  (hnamic, 
loudspeaker,  since  the  others  are  either 
obsolete,  obsolescent,  or  impractical). 
F.ssentially,  the  two  are  identical  elec- 
trically. The  difference  lies  in  the  meth- 
od of  coupling  the  moving  diaphragm  to 


pre-war  years  —  and  associated  parts 
forming  a  complete  path  for  the  mag- 
netic flux.  Quite  often  this  assembK 
takes  the  form  of  a  cylindrical  magnet 
reposing  in  a  metal  "pot"  in  such  fashion 
that  tin-  longitudinal  axes  are  collim-ar 
ami  concurrent.  The  open  end  of  tiie 
"pot"  is  fabricated  with  a  lip,  forming, 
with  the  pole-piece,  an  annular  gap,  thru 
which  is  channeled  the  flux  field,  ,imi 
in  which  is  disposed  the  voice  coil. 

Fxcitation    of   the    voice   coil    b\    tin- 


tin-  demands  are  entirely  contradictory. 

In  the  case  of  loudspeakers  primarily 
intended  for  speech  reproduction  andAir 
reinforcement,  the  problem  is  not  .so  dif- 
ficult, since  the  requirements  are  not  as 
se\ere  as  in  the  case  wIn-re  reproduction 
of  music  is  the  priniar\  consideration. 
Speakers  for  the  former  purpose  lia\i- 
beeii  designed  and  are  available  at  \er\ 
re.-isoiiable  prices.  For  this  rea.son,  among 
otln-is.  sjieech  considerations  will  not  be 
dealt  witii  iiere. 


8 


THE    TECHNOGRAPH 


fi 


I 


Components  of  the  loudspeaker  (1.  to  r.):  flexible  surround  joining  cone  and  frame;  curved,  metallic  dia- 
phragm closing  front  end  of  voice  coil,  voice  coil  and  spider;  the  frame;  and  four  pieces  comprising  the 
magnetic  structure:   the   center   pole,   the  "pot   lip,"   ths   magnet,   and  the  "pot."  (Courtesy  of   High-Fidelity). 


For  the  speaker  called  upon  to  repro- 
duce music  of  a  quality  comparable  to 
that  of  the  original,  the  problem  becomes 
exceedingly  complex  and  has  not  yet  been 
satisfactorily  solved.  In  order  to  repro- 
duce music,  the  speaker  must,  obviously, 
be  capable  of  generating  sound  waves 
o\er  the  frequenc>'  spectrum  containing 
the  original  sounds.  Without  going  into 
great  detail,  and  without  including  a 
long  list  of  source  material,  it  will  be 
stated  that  the  extreme  limit  of  the 
audible  spectrum  imder  favorable  con- 
ditions extends  from  16  to  22,000  rf>s. 
It  has  been  shown  that  a  reproduced 
range  of  40  to  15,000  rfts  in  average 
circumstances  is  more  than  satisfactory, 


and  harmonics  thereof  due  to  the  natural 
period  of  vibration  of  any  or  all  of  the 
motional  parts  of  the  speaker  and,  some- 
times, the  frame,  when  economic  consid- 
erations have  dictated  a  very  light,  insuf- 
ficiently rigid  construction. 

Power  handling  capacity  of  the  speak- 
er is  governed  b\'  the  strength,  and 
therefore,  the  weight  of  the  cone,  the 
heat  dissipating  ability  of  the  voice  coil, 
and  the  size  of  the  magnet.  If  the  cone 
is  made  strong  enough  to  withstand 
extreme  excursions  or  rapid  rise-time 
transients,  it  will  be  too  heavy  and  too 
stiff  to  properly  reproduce  the  high 
frequencies.  This  difficulty  has  been  par- 
tially surmounted  by  two  methods:  one 


cone  to  vary  its  compliance.  This  treat- 
ment may  consist  of  forming  annular, 
concentric  corrugations  in  the  proper 
regions,  or  chemically  or  mechanically 
causing  the  paper  structure  to  assume  a 
new  compliance. 

The  voice  coil  must  be  heavil\  built 
to  dissipate  sufficient  power  at  low 
frequencies,  and  very  light  in  weight  to 
\ibrate  at  high  frequencies.  There  are 
two  methods  which  have  been  devised 
to  fulfill  these  diametrically  opposite 
conditions:  separate  speaker  elements  for 
different  parts  of  the  spectrum  (this  will 
be  discussed  in  a  following  paragraph), 
and  a  rather  tricky  form  of  voice  coil 
construction    wherein    the   voice   coil    is 


rill  cloth 


and  a  range  lr(jm  bO  to  10.000  rps 
adequate  for  most  persons.  For  the  dis- 
criminating listener,  in  favorable  sur- 
roundings, the  maximum  range  is  desir- 
able, but  not  yet  absolutely  necessary, 
since  there  is  very  little  in  the  way  of 
source  material  which  requires  response 
between  the  limits  of,  say  20  to  20,000 
if>s.  The  speaker  must  not  discrimin- 
ate against  any  of  these  frequencies  nor 
must  it  introduce  any  spurious  reinforce- 
ments,  arising   usually,    from   resonances 


by  Bob  Quick,  e.ph.  '54 


consists  of  fabricating  the  cone  from  con- 
centric rings  of  material  possessing  dif- 
ferent compliances,  thus  presenting  a 
decreasing  stiffness  gradient  to  the  vibra- 
tions emanating  from  the  voice  coil, 
whereas  the  other  method  involves  ex- 
perimental determination  of  the  exact 
location  and  the  frequencies  at  which 
cone  "breakups"  occur  (the  point  at 
which  the  cone  develops  localized  nodal 
\ibrarions.  a  common  and  serious  cause 
of    distortion),    and    then    treating    the 


formed  of  sufficiently  heavy  wire  wound 
upon  a  dural  or  aluminum  tube,  or  form- 
er, and  separated  therefrom  by  either  a 
thin,  elastic  sleeve  or  a  layer  of  plastic 
cement.  The  former  is  closed  at  the 
forward  end  by  a  metallic  cap  or  dia- 
phragm, usually  curved  (since  a  curved 
sound  source  exhibits  satisfactory  direc- 
tional characteristics  except  in  the  re- 
gion of  the  frequency  spectrum  for 
which  its  dimension  is  one  wavelength). 
(continucti  on  page  20) 
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by  Worren  H.  Brandt,  c.e.  '54 


At  an  impressive  ceremony  attended  b\ 
.?0()  engineers,  members  of  the  faculty, 
and  railroad  officials,  the  Illinois  Cetitral 
Railroad  presented  to  the  Chicago  Un- 
dergraduate Di\ision  an  historic  loco- 
moti\e  bell  which  had  been  used  to  cele- 
brate the  centennial   of  the  railroad. 

Officiating  at  the  presentation  were 
Frederick  W.  Tre/.ise,  associate  dean  of 
the  college  of  engineering  for  the  Uni- 
versity and  Wayne  A.  Johnston,  presi- 
dent of  the  Illinois  Central  and  member 
of   the   I  niversit\'s   board   of   trustees. 

The  proceedings  opened  with  the  sing- 
ing by  the  University  choir  of  "Tramp. 
Tramp,  Tramp"  by  Herbert  and  fol- 
lowed with  "I've  Been  Working  on  the 
Railroad"  in  which  the  audience  en- 
thusiastically participated. 

I>can  Ticnse  ext;Mided  a  co-d  al  wel- 
come to  the  guests  from  the  Illinois  Cen- 
tral and  noted  the  significance  of  the 
Undergraduate  Division's  location  in  the 
^.-  no  >  f.  with  the  offices  of  the  railroad. 
Deati  Charles  C.  Caveny  of  UlC  also 
welcomed  the  railroad's  staff  and  intro- 
duced their  vice  president  and  chict 
engineer,  C.   H.   Mottier. 

Mr.  Mottier's  comments  were  par- 
tlcidarK  interesting  in  that  he  intro- 
duced mini  graduates  that  hold  respon- 
sible positions  with  the  railroad's  en- 
gineering department.  These  gentlemen. 
ten  in  number,  were  .seated  on  the  plat- 
form with  .Mr.  .Mottier  and  the  audi- 
ence  warml>    applauded    them. 

Following  .Mr.  Mottier.  Dean  Tre- 
/.ise  introduced  the  principal  speaker, 
Mr.  Johnston. 

Mr.  Johnston  outlined  the  railroad's 
one-hundred  \e;ir  hi.-tory  and  noted  how 
it,   from  the  very  outset  had  cooperate<l 


with  the  I  ni\ersity.  He  explained  how, 
when  the  I  ni\ersit>  was  established 
in  1867,  the  Illinois  Central  was  in- 
fluential in  securing  the  site  of  the  new 
college  at  a  station  on  its  line.  This  was 
accomplished  b\'  an  offer  of  the  railroad 
to  haul,  free  of  charge,  construction  ma- 
terials for  the  school  for  a  period  of  six 
months. 

Through  the  years,  the  railroad  and 
the  Universit\  have  cooperated  with  one 
another  to  their  mutual  benefit.  The 
work  of  the  I  ni\ersit>'s  Engineering 
Experiment  Station  in  the  testing  of 
rails  and  other  car  and   track  appliances 


is  especialU  noteworthy.  In  turn,  the 
railroad  has  furnished  for  the  use  of 
the  mechanical  engineering  school,  a 
locomotive  on  which  various  tests  are 
performed.  The  joint  railroad-Univer- 
sit\  D\iiamometer  Car  is  another  ex- 
ample of  this  cooperation. 

Nor  does  this  cooperation  cease  with 
the  furnishing  of  technical  information, 
Mr.  Johnston  noted  that  the  railroad 
has  always  looked  to  Illinois  as  a  source 
of  manpower  for  the  managerial  posi- 
tions on  the  \  ast  transportation  system. 

At  this  point  Mr.  Johnston  formally 
[cnntinucd  or.  Ic.-c  24) 


Harry  D.  Newman  and   Henry  M.  Musal  look  on  while  Dean   Trezise  and 
President  Johnston   ring    the  centennial    bell    in    their   honor. 
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by  Bob  Oreshfield,  met.e.  '55 


During  the  course  of  a  day  everyone 
uses  odds.  A  person  may  look  at  a  dark, 
cloiid\'  sky  and  say  that  it  looks  like  rain. 
From  past  experience,  he  knows  that 
when  the  sky  is  dark  and  cloudy  rain 
usually  follows.  A  man  leaves  his  house 
and  sees  a  bus  at  the  corner.  He  knows 
that  if  he  doesn't  run,  he  will  probabh 
miss  the  bus.  If  the  Weston  football 
team  beat  Easton  and  Easton  beat  North 
High,  Weston  will  probably  defeat 
North  High.  The  above  are  all  examples 
of  intuitive  probability. 

It  has  been  said,  "The  race  is  not 
alwa\s  to  the  swift,  nor  the  battle  to 
the  strong."  This  adage  is  usually  fol- 
lowed by  ".  .  .  .  but  that  is  the  way 
to  bet."  We  follow  simple  logic  when  \\'e 
bet  on  a  favorite. 

A  person  familiar  with  geography  can 
say  with  confidence,  that  on  the  Fourth 
of  July  it  is  more  likely  to  rain  in  Seattle 
than  in  Death  Valley.  He  could  also  say 
that  a  freeze  is  more  probable  in  Sitka 
than  in  Miami  on  New  Year's  Day.  A 
man  with  no  knowledge  of  the  location 
of  the  above  places  would  have  no  basis 
on  which  to  make  those  statements. 

It  would  be  quite  safe  to  say  that  Mr. 
Doe,  a  man  of  eight\',  will  precede  his 
grandson  of  eighteen  to  the  grave.  This 
is  knowledge  because  we  are  accustomed 
to  seeing  elderly  people  die  before  young- 
er ones  do. 

-Additional  information  pla\s  an  im- 
portant part  in  intuitive  calculations  of 
|irobability.  If  one  man  with  a  car  is 
to  race  another  man  with  a  plane,  the 
man  with  the  plane  would  be  expected 
to  win.  However,  if  the  plane's  gas 
tank  were  partialh'  filled  with  water,  it 
would  not  be  surprising  to  see  the  auto- 
mobile win  the  race.  In  similar  fashion, 
if  -Mr.  Doe's  grandson  were  on  the  front 
line  in  Korea,  the  \oungster's  chance  of 
outliving  his  grandfather  would  be  con- 
siderabh     lessened. 

To  determine  the  piobability  of  an 
event  intelligently,  one  must  know  all 
the  pertinent  facts.  In  the  abo\e  cases, 
the  probabilit_\-  was  determined  by  in- 
tuitive reasoning.  There  is  another  large 
class  of  probabilities  which  can  be  cal- 
culated by  simple  mathematics. 

One  who  has  ne\er  seen  a  coin  before 
could  reason  that  it  has  equal  chances 
of  falling  heads  or  tails.  In  like  manner 
one    CdiiKi     re;i>on    that    the    chances    ot 


drawing  the  ace  of  .spades  from  a  deck 
of  cards  is  one  in  fift\-two.  It  should 
be  equally  obvious  that  when  a  die  is 
rolled,  there  is  one  chance  in  six  of  a 
two  showing  on  top. 

In  stating  probabilit\,  for  the  most 
part,  the  words  /ii:c/y  and  unlikely  are 
not  specific  enough.  If  one  were  offered 
twent\'  to  one  odds  that  he  could  roll 
"snake-eyes"  in  one  throw  of  the  dice, 
he  would  like  to  know  his  exact  chances. 
(He    probably   wouldn't    take    that    one 
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because   the   odds   are   thirt>-fi\e   to   one 
against  him.) 

There  are  two  methods  used  for 
expressing  probability.  If  an  event  must 
occur,  it  has  a  chance  of  one.  If  it  cannot 
occur,  it  has  a  chance  of  zero.  All  other 
cases  are  expressed  by  fractions  less  than 
one.  In  expressing  the  chance  of  .in 
event,  one  shows  the  number  of  favor- 
able cases  as  compared  with  the  total 
number  of  ca.ses.  An\  probability  can  be 
expressed  as  a  fraction  in  the  following 
manner: 

number  of  favorable  events 
number  of  favorable  events  plus 
number  of   unfavorable 
or : 

favorable  e\ents 
total  number  of  events 

Let  us  look  at  the  coin  problem  again. 
'Fhere  is  one  head  and  one  tail.  What 
are  the  chances  of  to.ssing  tails?  There  is 
one  favorable  case  and  one  unfaxorable 
case.  The  fraction  could  be: 

1  i-fl  or  12 

The  second  way  to  express  probabilif\ 
is  to  say  that  the  odds  are  three  to  one 
for  the  event.  This  is  an  expression  ot 
the  number  of  favorable  ca.ses  to  the 
number   of    unfasorable   oni-s.   The  odds 


of  rolling  a  two  with  one  die  wovild  be 
one  to  five.  In  the  preceding  example, 
it  is  easy  to  .see  that  the  probability 
would  be  shown  b\  the  following  frac- 
tion : 

1    5+1  or  1/6 

I  o  be  able  to  calculate  the  number  of 
favorable  or  unfavorable  events  for  a 
problem,  a  knowledge  of  the  permuta- 
tion and  combination  formulas  is  neces- 
sary. The  combination  formula  is  ex- 
pressed b\  nC''  where  n  is  the  number 
of  events  and  r  is  the  number  taken  at  a 
time.  To  solve  the  formula,  one  substi- 
tutes values  in  the   fraction: 

n(n-l  )(i\-2)  .  .  .  (n— r+1  ) 
r(r-l){r-2)  .  .  .  (3)(2)(1) 

For  example,  how  many  five  card 
poker  hands  are  there?  There  are  fifty- 
two  cards  taken  five  at  a  time.  The 
formula  would  be  32C''  and  would  be 
solved  by  the  fraction : 

(52)(51)(50)(49)(48) _ , 

(-5)(4)(3)(2)(1)      —    '^■''''' 

The  permutation  formula  deals  with 
arrangements.  It  is  expressed  as  n  P"^.  N 
is  the  number  of  events  taken  and  r  is 
the  number  taken  at  a  time.  The  e.x- 
pression  is  solved  by  substituting  values 
in  the  following: 

n(n-l)     (n-2) (n-r+l). 

How  many  arrangements  are  there 
ot  the  numbers  between  one  and  fi\e  if 
thej'  are  taken  four  at  a  time?  The  cal- 
culations are: 

(S)(4)(.?)(2)  =  120 

.An  example  imolving  more  than  one 
method  is  to  find  tfie  probability  of  be- 
ing dealt  a  royal  straight  flush.  Hy  in- 
tuition one  knows  that  there  are  four 
such  flushes,  one  in  each  suit.  The  num- 
ber of  favorable  cases  is  four.  The  total 
number  of  cases  is  found  by  solving 
nC'^  where  n  is  fifty-two  and  r  is  fi\c. 
i  he  fraction  would  be: 
4  2,.598,%0 

(^dds  influence  us  every  day  from 
birth  until  death.  At  birth  there  is  the 
chance  of  living.  When  we  cross  a  street, 
the  chance  of  being  hit  b>-  a  car  makes 
us  cross  with  the  lights.  .Although  one 
ma\  beat  the  odds  for  a  while,  e\entual- 
Ix  they  will  even  out.  Because  one  can- 
not escape  the  influence  of  odds,  he 
should  know  how  to  calculate  them. 
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PROF.    RUDOLPH   G.   WUERKER 

When  Protessor  R.  (i.  VVuiTkci 
joiiu'il  the  taculty  of  thi-  ili-partment  ot 
iniiiii)^  ami  iiietallurnical  fiijiinceiiiij; 
ill  I'M'',  he  hail  a  career  behind  him 
that  had  taken  hini  all  around  the  globe. 
His  protession  a.<  a  iiiinin<j  enfjineer  and 
the  tact  that  he  had  to  leave  his  nati\c 
country  in  l'1.?4.  when  Mr.  Hitler  came 
to  power,  are  the  reasons  tor  this  travel. 

Rudolph  Ci.  Wuerker,  assistant  pro- 
fessor of  mining  engineering,  was  born 
in  1 ')()_',  received  his  H.Sc.  and  K.M. 
degrees  at  the  Techiiische  Hochschule, 
Herlin — Charlottenburg  in  l')3(l,  and  a 
n.  Eng.  at  the  Technische  Hochschuic. 
Aachen,  in  I'^.W.  Before  and  during  his 
studies  he  followed  the  usual  miner's 
career  in  the  coal  and  hard  rock  nnries 
of  (lermany,  Austria  and  Czechoslo\;ik- 
ia.   He  was  on  such   lare  assignments  as 


PROF.  RUDOLPH  G.  WUERKER 

shaft  sinking  by  the  freezing  method, 
and  supplemented  his  education  with 
geophysical  exploration. 

As  a  consulting  engineer  at  the  .Steel- 
works Association.  Duesscldorf.  (Jer- 
niany,  he  played  an  important  part  in 
the  introduction  of  steel  supports  in 
mines.  Many  of  his  publications  ha\e 
been  printed  in  the  coal  nuning  litera- 
ture of  the  world. 

In  lO.VS,  he  went  to  Korea  as  a  con- 
sulting engineer,  and  transferred  two 
years  later  to  the   Philippines.   Here  he 


did  iu>  tir>t  tcaciiing,  ha\  ing  been  hiied 
b\  the  I  niversit.\  of  the  Philippines  to 
start  a  program  of  geoph\sical  sur\e\s. 
Then  Pearl  Harbor  came  along.  Dr. 
Wuerker  manufactured  dental  supplii^ 
during  the  years  of  Japanese  occupation. 

After  the  w.il'  Dr.  Wuerker  \\a> 
principal  engineer  \n  tiie  I  ruted  States 
.Army  Ordnance  on  captured  enemy  ma- 
terial and  was  assigned  to  a  War  De- 
partment project.  On  coming  to  the 
L  iiited  States,  he  was  lecturer  in  the 
college  of  engineering  at  the  L  niver- 
sit\'  of  California  at  Los  Angeles. 

He  is  a  member  of  the  AIXH'",  and 
a  licensed  professional  engineer,  me- 
chanical engineering  branch,  in  Califor- 
nia. 

In  l'>~il.  Prof.  Wuerker  was  present- 
ed an  award  for  being  the  most  effec- 
tive teacher  in  the  mim'ng  engineering 
curriculum  in  a  contest  jointly  spon- 
sored by  the  lUiii'tis  Trchnot/rtiph  and 
the   Engineering  Council. 


PROFESSOR  RAY  STUERMER 

The  Xavy  Pier  Architectural  Depart- 
ment is  extremely  fortunate  to  have  on 
its  staff  a  far-sighted,  dynamic,  and  prac- 
tical personality  in  the  person  of  Pro- 
fessor Ray  Stuermer. 

In  the  year  1937,  Professor  Sturrmer 
graduated  from  the  Universitv  of  Illi- 
nois. He  served  in  the  Navy  during  the 
last  war  and  was  released  from  active 
dut\  .IS  Lieutenant  (Senior  Grade)  in 
194h.  Tiiat  same  year,  1946  Professor 
Ray  Stuermer  won  two  $1,000  awards 
in  the  Chicago  Tribune  Prize  Homes 
Competition.  Among  the  other  ;nv;irds 
earned  b\  him  were:  1937,  Second 
Piize — R\ers()n  Fellowship;  1937,  I'in- 
alist  and  Honorable  .Mention — .Ameri- 
can .Academ\  in  Rome  Competition ; 
1936,  Illuminating  Engineering  Societ\' 
Prize  and  in  1933.  First  Prize — Archi- 
tects Club  of  Chicago  Competition.  In 
I9S1,  Profe.ssor  Stuermer  authored 
Problem  I  of  the  Class  .A  Program  for 
the  Meaux-.Arts  Institute  of  Design — 
wiiich  carries  a  prize. 

Professor  Ray  Stuermer,  a  practicing 
architect  in  his  own  right,  is  consistently 
propagating  the  advancement  of  con- 
temporary architecture.  His  professional 
work  has  crivered  a  wide  and  varied 
field    ot    arciiitectural    design    including 


housing  jirojects  (  M.i  H.  WclK.  L'hiiago 
Chatham  Park,  Chicago  Altgeld  (Ijird- 
ens)  industrial  plants,  an  ammunition 
depot,  .McAllister,  Oklahoma:  shell 
loading  buildings,  fire  stations,  bridges, 
dam,  barracks  and  lecreational  build- 
ings, power  houses  (  Fisk  Street  Station, 
Chicago)  as  well  as  many  residential 
ami  commercial  structures.  He  is  at  pres- 
ent working  toward  the  development  of 
low  cost  church  buildings  using  nndern 
methods  and  materials. 

Professor  Stuermer  encour.iges  his  stu- 
dents  to   look    forw.inl    and    explore   t'le 


PROF.  R.^Y  STUERMER 

new  and  expandnig  horizons  in  tin- 
worhl  of  architecture,  a  world  richl\ 
endowed  with  many  possibilities  for  the 
advancement  of  humanity  through  de 
sign.  His  activities  in  practice,  as  a  teach- 
er, and  as  a  Director  of  the  Chicago 
Chapter  of  the  .ALA  keep  him  very  busy, 
but  there  is  alwa\s  time  for  a  "bull  ses- 
sion" with  his  students  to  keep  them  in- 
formed of  the  h;izards  .-uul  joys  of  tile 
profession. 

BOB   JOHNSON 

Readers  of  the  'I'tdi  will  notice  that 
the  Engineering  Council  seems  to  have 
an  abundance  of  presidents,  since  last 
month  Ed  Christianson  was  named  as 
the  holder  of  this  office  and  this  month 
we  introduce  Hob  Johnson  of  Chicago 
as  the  president  of  Engineering  Council. 

The  discrepency  lies  in  the  fact  that, 
after  being  named  president  of  Delta 
I'psilon  fraternit\-,  Ed  Christianson  de- 
clined the  presidenc\  of  the  Engineer- 
ing Council. 

( I  nnliniii  il  nn  piun    .ill) 
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production,  organization,  planning  through 


industrial    engineering 


bv  Pete  Cattapan,  gen.e.  '53 


During  World  War  II,  proiiucrion 
rates  were  at  an  unbelievable  high.  Air- 
plane plants  that  formerly  took  five 
years  to  build  were  built  in  two  years. 
Heavy  bonibt-rs  produced  at  the  rate  of 
one  per  month,  were,  within  eighteen 
months,  being  built  at  the  rate  of  one  a 
day.  These,  as  well  as  millions  of  other 
production  rates,  were  largely  increased 
by   industrial    engineers.    Production    in 


PETE  CATTAPAN 
Pete  hails  from  Chicago 
where  he  groduated  from 
Crane  Tech  in  1948.  After 
spending  two  years  at 
Wright  Junior  College,  he 
transferred  to  the  Navy 
Pier  branch  of  the  Univer- 
sity of  Illinois  where  he 
became  associate  editor  of 
the    Tech. 

At     present,     Pete     is     a 


gen 


ing.  After  graduation,  he 
plans  to  enter  the  field  of 
industrial    engineering. 


wrote:  "The  foundation  of  modern  in- 
dustrial engineering  techniques,  prin- 
ciples, and  attitudes  was  laid  at  the  close 
of  the  nineteenth  century  by  Frederick 
Taylor."  Filipetti's  book,  "Industrial 
Management  «^'  Transition",  shows  that 
Taylor  was  the  first  to  apply  scientific 
methods  to  the  problems  of  business 
management.  Earl\-  twentieth  century 
writings  by  such  industrial  engineers  as 
Ralph  Barnes,  A.  Ci.  Anderson,  and  G. 
H.  Shepard  support  Filipetti's  state- 
ment. These  industrial  engineers,  along 
with  others,  developed  and  spread  this 
scientific  management  through  Woild 
War  I   and   its   post-war  decade. 

The  first  curriculum  in  this  country 
was  initiated  at  Pennsylvania  State  Col- 
lege in  1908.  In  1910,  the  new  depart- 
ment graduated  its  first  two  students. 
Cither  colleges  followed  Penn.  Statj 
slowly  by  opening  similar  departments. 


H\  using  the  curricula  at  Penn.  State, 
we  can  get  a  general  idea  as  to  the  na- 
ture or  scope  of  industrial  engineering. 
Most  courses  have  been  developed  by 
changing  and  modif\ing  the  then  exist- 
ing mechanical  engineering  classes.  The 
objective  of  the  curriculum  has  been  the 
same,  howe\er,  and  greater  emphasis 
was  placed  on  subjects  in  the  field  of 
mechanical  engineering.  Most  of  the 
changes  have  tended  to  decrease  the 
mechanical  engineering  content  and  in- 
crease the  industrial  engineering  jiart  of 
the  curriculum.  Curriculum  changes 
made  in  concept  with  other  departments 
of  the  school  of  engineering  have 
strengthened  the  basic  engineering  cov- 
erage and  added  cour.ses  in  the  field  of 
humanities. 

These  courses  meet  the  need  of  stu- 
dents who  enter  industrial,  corameicial 
(continued  (in  page  18) 


World  War  II  and  during  the  post- 
war period  definitely  established  the 
effectivene.ss  and  worthiness  of  the  in- 
dustrial  engineer. 

The  purpose  of  this  article  is  two- 
fold: to  study  industrial  engineering  cur- 
ricula in  the  accredited  colleges  of  th-.- 
United  States,  and  to  sur\e\  that  occu- 
pation. 

In  order  to  limit  the  surve\,  it  is 
necessary  to  first  define  industrial  en- 
gineering. It  is  a  broad  occupational  area 
usually  included  in  the  wider  field  of 
management  engineering.  In  its  restrict- 
ed usage,  it  is  limited  to  production  or- 
ganization, planning,  and  methods.  It 
may  include  the  training  and  direction 
or  personnel,  specifications  and  purchas- 
ing of  materials,  co.-t  and  sales  con- 
trol, health  and  safety  programs,  ac- 
counting systems,  and  traffic  manage- 
ment. In  some  instances,  this  occupation 
embraces  the  management  of  construc- 
tion of  new  iiulustrial  enterprises  a:;d 
large  scale  public  works.  It  may  also  in- 
clude consultation  in  the  area  of  finance 
and  economics  as  these  relate  to  mergers, 
reorganization,  large-scale  moderniza- 
tion,   and    retooling. 

In  order  to  understand  the  develop- 
ment of  industrial  engineering  curricula, 
it  is  necessary  to  know  how  the  field 
was   formed.   In    1946,   George   Filipctti 


Industrial  engineers  often  build  complete  working  models  to 
such  as  the  steel  mill  shown  here. 


/ork  from, 
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by  Bob  Schrader,  ch.e.  '53 


EE  Sludtnt 
l.iK  Sfshu  (pronouiK-c(l  say-shoo), 
trom  'I'raveiicorf  in  South  liulia.  has 
cnrollfil  in  the  KE  ^rail  school  this 
seiiu-stcr.  Thf  2^  year  old  Indian  woman 
already  has  a  haihelor's  and  niasti-i's  df- 
Urir  in  physics  from  the  liiiversity  ot 
'rravt-ncore.  She  is  especially  interestei! 
in  radio  coninninications  and  will  do  her 
advance  work  at  the  I'niversits  in  that 
subject. 

Mrs.  Seshu  teels  right  at  home  at 
Illinois,  since  she  came  from  a  Univer- 
sity of  about  Ut.DOO  students.  Mrs. 
Seshu  decided  to  enroll  at  the  I',  of  I. 
after  talking  with  technical  people  in 
India  who  told  her  of  the  engineering 
and  scientific  work  offered  here. 

Mrs.  Seshu's  father  was  director  of 
public  health  for  .Madras.  Her  husband 
is  also  working  for  the  government  as 
an  electrical  engineer  at  Allahabad,  In 
dia.  He  hopes  to  join  her  here  in 
February. 

Incidentally.  Mrs.  Seshu  wears  her 
native  costume  while  attending  school 
here. 


The  Enijinetr 
He  was  seated  in  the  parlor — 
And  he  said  into  the  light — 
I'ither  you  or  I  old  fellow — 
Will    he    turned   o\it    tonight. 

—  Fl'trulit    Eni-ini 


E.iiijiiniriny  Siholtirshifrs 
Each  year,  without  undue  publicity, 
over  $6,500  worth  of  scholarships  are 
given  to  Illini  who  are  engineers  or 
architects.  These  range  from  two  year 
tuition-free  scholarships  for  ceramic  en- 
gineers to  a  scholarship  of  $1,()()()  award- 
ed annually  to  an  outstanding  senior 
in  architecture.  There  are  also  scholar- 
ships in  electrical  engineering,  illuminat- 
ing engineering  and  mining  engineering. 


14 


Scholarships  totaling  $.^,000  are  avail- 
able to  any  student  in  the  engineering 
college,  with  preference  going  to  stu- 
dents in  mechanical  engineering.  These 
an-  \()ur  scholarships,  engineers,  so  it 
migiu  pay  to  do  some  thinking  about 
them.  .Xfter  all.  it  could  happen  to  you. 


Heard  at  the  Engineers'  Hall.  I''-"): 
"Stop,  I'll  call  the  chaperone!" 

Heard  at  the  Engineers'  Hall.  l^'M  : 
"Stop,  wait  till  the  chaperone  passi 

hy." 

— Lifted  from  the  (^ity  (^olUyf  I  irli 


Defnis,  II '"rl-  11/  Ih,  r.  o/  /. 
Although  it  IS  not  readily  apparent, 
the  University  of  Illinois  is  humming 
with  defense  activity.  Fifty-four  percent 
i)f  the  total  engineering  research  time  is 
devoted  to  defense  work.  Departments 
leading  in  defens;-  work,  with  the  p;-r 
cent  in  time  each  departnu-iit  devotes 
are  >hinvn  below  : 


Chemical   Engineering 

fiO      % 

Civil    Engineering 

21K'% 

Physics 

l.lectronics 

Ceramics 

50      % 

4f^/2% 

28/,% 

Oliver  Wendell  Holmes  once  mistook 
an  insane  as\liim  tor  a  college.  Realiz- 
ing his  mistake,  he  explained  to  the  gate- 
keeper and  commented  humorousK  : 

"I  suppose,  after  all,  there  is  not  a 
great  deal  of  difference." 

"Oh.  yes,  there  is,"  replied  the  guard. 
■'In  this  place  you  must  show  some  im- 
provement before  \i)u  can  get  out. 


the  people  who  sleep  in  church 
d  out  end  to  end,  they  would  he 


MRS.  LILY   SESHU 


more   comfortable. 
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THIS  MIDGET  TUBE  WAS 
A  MIGHTY  CHALLENGE 


It  had  Beil  Telephone  engineers  scratching 
their  heads. 

A  new  kind  of  electron  tube  was  needed  for 
coast-to-coast  &iaf/ifj^e/<i^ .  Ithad  to  amplify  a  wide 
band  of  super-high-frequency  signals.  It  had  to  relay 
them,  without  distortion,  every  thirty  miles  across 
the  country. 

That  meant  splitting  hairs.  For  the  working  ele- 
ments of  the  new  tube  would  have  to  be  five  times 
closer  together  than  in  any  other  tube.  And  that's 
mighty  close  —  6/10  mil  between  grid  and  cathode; 
grid  wires  1/3  mil  thick,  and  wound  a  thousand  to 
an  inch. 

What's  more,  the  tube  had  to  be  designed  for 
assembly-line  production,  then  installed  and  main- 
tained, and  its  performance  on  the  job  analyzed. 


Quantity  production  of  the  (416A)  tube  was  a  joli  tor 
Western  Electric,  tlie  manufacturing  unit  of  the  Bell  System. 
Work  had  to  be  done  under  microscopes.  Western's  engineers 
designed  new  equipment,  worked  out  details  of  assembly, 
devised  ways  to  develop  skillful  workers,  simplify  operations, 
keep  assembly  areas  surgically  clean. 


IB^^BfBiPliPP^^^^Ms 

■ 

nBp!%lnwiiitfia^||||sSI^£^^| 

^^^^^^^^^H 

[H 

BnJ/\™ 

The  walnut-size  midget  was  developed  and  the  first  samples 
were  made  by  scientists  in  the  Bell  Telephone  Laboratories. 
It  was  a  joint  project,  involving  electrical,  mechanical  and 
chemical  engineers,  and  skilled  ceramic,  metallurgical  and 
other  technicians. 


Kiiyinecrs  in  the  operating  eoin|i.:iiii'  mA  \.  I .  &  l.'s  1-ong 
Lines  Department  continually  study  the  performance  of  the 
"Mighty  Midget"  as  it  plays  its  part  in  speeding  teleplione 
calls  and  television  programs  across  the  nation.  From  their 
studies  will  come  more  ciiallenging  problems  for  — and  more 
solutions  from  — Bell  System  engineers. 


BELL    TELEPHONE     SYSTEM 
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skiiiiiiiiiio  iiidiistrial  headlines 


^ 


edited  bv  Howie  Hadler,  ag.e.  '54 


radioactive  glycerine 

A  ilisc()vcr>  ot  iiitcrost  to  physiol())ii>t>. 
pharmacdiogists,  ami  biochemists  familiar 
with  tracer  tfchniqucs  is  a  recent  method 
tor  obtainiiij;  >niall  i|iiantitie>  ot  radio- 
active Kly-'ffii'e.  ("iljcerine,  labeled  in  all 
positions  with  CI 4,  is  one  ot  the  prod- 
ucts of  photosynthesis  by  a  red  marine 
algae  in  an  atmosphere  of  radioactive 
carbon  dioxide.  Radioactive  gKcerine 
will  help  scientists  in  their  study  of  the 
metabolism  of  fats,  the  utilization  of 
glycerine  b\-  the  body,  fermentation  pro- 
cesses, and  various  other  phenomena.  It 
niight  also  prove  a  useful  tool  to  engin- 
eers studying  glycerine  manufacturing 
and  refining  operations. 

souncis  you  can  see 
but  can't  hear 

Hi<;h  frecjuency  sound  \\a\es — sound 
waves  beyond  the  range  of  your  hearinji 
— are  proving  to  be  a  useful  tool  for 
research  and  for  industry.  Scientists  find 
them  useful  for  mixing  such  naturally 
insoluble  substances  as  oil  and  water,  or 
mercury  an<l  water.  Industrialists  find 
them  useful  for  non-destructive  testing 
of  metal  castings,  and  concrete  struc- 
tures; and  for  mixing  paint  pigments. 
Scientists   see    a    future    for    ultrasonics 


tor  improving  clothes  waNher>,  tor  ag- 
glomerating smoke  particles,  for  pas- 
teuri/.ing  milk,  for  sterilizing  containers, 
and  for  many  other  uses. 

Scientists  at  Westinghouse  are  mak- 
ing a  study  of  the  fundamental  proper- 
ties of  these  waves  with  the  aiil  of  an 
ultrasonic  generator.  A  jar  of  oil  atop 
the  generator  contains  the  heart  of  the 
device;  a  tiny  quartz  crystal.  The  appli- 
cation of  electronically  generated,  high 
electrical  voltage  across  the  crystal  caus- 
es it  to  vibrate  hundreds  of  t  ousands 
of  times  a  second — about  75(1  thousand 
vibrations  per  second.  These  vibrations 
create  ultrasonic  waves;  the  pytrasonic 
waves  agitate  the  molecules  in  the  liquid 
;ind,  if  continued  long  enough,  complet- 
ini\liii;   or   i-niul>ific.irii)n    takes   place. 

glycerine  softener 
for  nylon 

A  manufacturer  of  chemicals  for  the 
textile  industry  recently  announced  the 
addition  to  its  line  of  two  glycerine  soft- 
eners designed  for  the  silk  and  nylon 
knitting  trade.  Both  products  are  com- 
binations of  gh'cerine  with  cocoanut  oil 
and  red  oil,  and  in  use  are  added  to 
water  to  form  emulsions.  When  applied 
to  \arn,  these  emulsions  impart  pliabilit\ 
which  insures  uniform  knitting,  yet  the> 


do  not  remove  tlic  synthetic  resins  or 
sizes  which  hcdd  the  twisted  filaments 
together.  In  addition,  the  yarn  is  lubri- 
cated so  that  it  does  not  cut  into  or  wear 
out  the  carrier  tubes  and  needles.  One 
of  the  glycerine  softeners  is  formulated 
for  general  use;  the  other,  for  mills 
which  have  hiimidifving  systems  where 
lubrication  of  the  >arn  is  more  important 
than  its  softne.ss.  The  manufacturer 
states  that  glycerine  provides  both  soft- 
ness and  lubrication,  and  that  it  works 
better  with  all  t\pcs  of  water  than 
other   materi;i!s. 

powerful  magnet 

A  cobalr-piatnuini  m.ignet,  winch  in 
small  sizes,  is  described  as  the  world's 
most  powerful  permanent  magnet,  has 
iecentl\'   been   developed. 

I'resent  commercial  use  of  tlic  new 
magnet  will  be  limited,  however,  not 
only  b\'  the  government  restrictions  (  n 
the  use  of  cobalt,  but  by  prohibitive  ex- 
pense of  the  large  an^oiints  of  platinum 
used   in   the  allov,  scientists  said. 

They  do  not  foresee  the  new  magnet 

replacing  presently  used  magnetic  alloys, 

such    as    the    Carbolov    Alnico    ii'agnets, 

but  rather  believe  that  new  fields  of  use 

{continued  on  paije  22) 


flying  saucer? 

No,  it's  a  27,000  lb.,  120-in. 
bronze-rimmed,  cast-steel  leaf 
for  a  butterfly  valve  being  man- 
ufactured by  Westinghouse.  The 
valve  will  control  the  flow  of 
wafer  through  a  penstock  lead- 
ing to  a  big  waterwheel  gen- 
erator in  a  Southern  California 
hydroelectric  power  generating 
station.  The  holes  shown  are  on 
the  downstream  face  of  the  leaf. 
The  upstream  face  is  solid  cast 
steel.  The  four  protruding  "legs" 
are  steel  supports  temporarily 
welded  to  the  structure  to  speed 
machining  and  other  manufac- 
turing operations. 
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"Put  your  X  there r 


"Ever  have  nightmares? 

"I  don't,  often.  But  I  sure  had  one  last 
night!  Wasn't  my  usual  one,  being  chased 
by  a  lion  and  falling  of}"  a  clifF.  In  this 
dream  it  was  Election  Day.  I  was  at  the 
polls,  kidding  with  some  of  the  boys  I 
knew  .  .  .  but  they  weren't  kidding  back. 
They  looked  sort  of  worried  or  scared 
or  something. 

"Anyway,  I  got  my  ballot,  stepped  into 
the  voting  booth  and  pulled  the  curtain. 
I  wet  the  end  of  the  pencil ...  to  make  my 
X's  big  and  black.  Then  the  nightmare 
part  began. 

"A  tough-looking  soldier  stepped  into 
the  booth.  He  put  his  finger  on  the  ballot 
and  said,  'Put  your  X  There!  And  THERE 
.  .  .  and  There  .  .  .'  None  of  the  names  I'd 
picked,  either.  He  had  a  big  black  gun 
pointing  right  at  me. 

"That  was  last  night.  Today,  all  day,  I've 
been  thinking  about  it.  I'd  known  that 
was  how  some  elections  got  settled  in 
other  places.  But  it  never  occurred  to  me 
before  how  lucky  I  was  to  be  a  citizen  of 
this  country.  Here  I  vote  according  to  my 
conscience,  not  a  gun.  And  I  do  other 
things  the  way  I  please  .  .  .  like  going  to 
church,  or  picking  out  my  own  kind  of 
job  down  at  the  Republic  plant.  Try  that 
where  there's  no  freedom! 

"That's  it  .  .  .  Freedom!  We've  got  all  the 
Freedom  in  the  world.  But, 
honestly  now,  do  we  really  appre- 
ciate it.-'  Do  you.'  I  admit  I've  done 

my  share  of  griping  .  .  .  probably  never 

will  get  over  that  habit. 

"But,  with  Freedom-grabbers  at  work 
here  as  well  as  abroad,  I  want  to  be  sure 
on  Election  Day  that  we're  all  alone  in 
that  voting  booth.  With  nobody  to  tell 
us,  'Put  your  X  There!'  No  sir!" 

mum  STEEL 

Republic  Building,  Cleveland  1,Ohio 


Republic  BECAME  strong  in  a  strong  and 
free  America.  Republic  can  REMAIN 
strong  only  in  an  America  that  remains 
strong  and  free  ...  an  America  whose  many 
thriving  industries  have  brought  the  worlds 
highest  living  standards  to  her  people.  And  in 
selling  Industry.  Republic  also  series  America. 
Take,  for  example,  the  Food  Processing  Industrj'. 
Here  untold  millions  of  pounds  of  food  are 
processed,  refrigerated,  packed,  canned  and 
frozen  for  the  American  table.  And  here  Republic's 
gleaming  Enduro  Stainless  Steel  can  be  found  on 
the  iob  ,  .  .  in  vats,  cookers,  sterilizers,  mixers, 
coolers,  to  name  but  a  very  few . . .  guarding  faith- 
fully the  food  your  family  eats. 


I- or  u  Jul  I  color  reprint  of  this  - 
aJiertisemenI,  urile  Depl.  H.  . 
Republic  Steel,  Cleveland  1,  Ohio  , 


?  a-S!5;M 


^ 
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ENGINEERING 


( lunliniitd  frijiii  pni/f  1  i  ) 

or  tiiiaiKi;il  futcrpriscs;  wlu-thcr  piiblic 
\itilitifs  or  nianutacturint;  pliMiis.  1  l\i- 
tiiiulamfiitals  ot  fn^llUTrillg  an-  supplc- 
nifntcii  by  srqmncis  tssciitial  to  pri-para- 
tioii  tor  iiulustrial  ciiKinffring :  ■•'>'>-'l'  •'•*: 
l.Mcthoil>:  'r<">l  ciisiiiu'cr.ns;,  time 
ami  morion  -tii.U  ami  tactorv  manam-- 
1.1  lit 

1.  Cost  Control:  Kngiiifcriiii;,  econo- 
my, cost  accountins;.  biidnetin};  control, 
stantlaul  costs. 

.?.  IVrsoiiru-1 :  l'sychol()-\.  pcrsmimi 
administration  t^  scientific  manajicnu-;il. 
'l"lu-  primary  purpose  ot  imlustrial  en- 
gineerint;  is  to  train  students  in  engineer- 
ing fundamentals,  the  second  is  to  tram 
them  in  engineering  management,  and 
the  third  is  to  develop  a  well-rounded 
graduate. 

The  curriculum  ma\  be  ili\ided  into 
four  parts:  basic  engineering  (mathe- 
matics, chemistry,  physics,  drafting  and 
mechanics)  ;  other  engineering  courses 
(thermodynamics,  electrical  engineering, 
and  fluid  mechanics),  intended  primarily 
to  tie  together  and  round  out  the  basic 
engineering  training:  industrial  engineer- 
ing courses  (methods,  cost  control,  ju-r- 
sonnell  and  coordination)  to  train  stu- 
dents in  engineering  management  fiuuia- 
mentals  and  acquaint  him  «ith  the  tools 
and  techniques  of  management,  and  hu- 
manities ( Knglish  composition,  litera- 
ture, history,  and  speech)  to  meet  the 
third  objective  of  developing  a  uell- 
roun<led   graduate. 

In  oriler  to  follow  the  trends  m  the 
imlu>trial  engineering  curriculum,  I 
have  abstracted  parts  from  two  recent 
studies  made  on  the  subject.  Mr. 
Thuerning  at  Pennsylvania  State  Col- 
lege in  the  fall  of  1*^40  found,  in  re- 
sponse to  questionnaires  to  former  stu- 
dents and  their  employers,  that  the  fol- 
lowing changes  were  recommended  : 
Hasic  engineering — no  change 
Industrial  engineering — expand  or  no 
change. 

Other     engineering — reduce      or      no 
change. 

Humanities — e'xpand  or  no  ciianm  . 
In  the  field  of  humanities,  both  the 
graduates  and  firms  feel  that  the  follow- 
ing subjects  should  be  considered  for  ex- 
pansion in  the  order  named :  speech, 
psychology  and  economic  studies.  1  hey 
also  favor  a  course  in  statistics  as  well 
as  a  course  in  report  and  better  writing. 
The  present  shop  training  in  macbnie. 
foundry   and    welding   is   adequate 

It  seems,  from  tabulation  for'iud:it:-d 
by  Mr.  K.  Laitala  at  the  Inlveisity  of 
Illinois  that  the  optitHial  aprr<)ach  to 
providing  industrial  engineering  instruc- 
tion seems  to  have  served  its  purpose  and 
that  the  degree  granting  department  is 
taking  over.  From  schools  all  o\er  the 
I'niteil  States,  it  can  be  seen  that  the  in- 
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diistrial  engineering  and  management 
area  is  no  longer  considered  like  frosting 
on  a  cake,  but  rather  an  integral  part 
of  the  cake  itself.  The  most  common 
comment,  .according  to  I.aitala.  was  that 
the  engineering  curriculum  in  general 
has  undergone  stud\  and  revision  de- 
signed toward  strengthening  the  instruc- 
tion. In  a  few  schools  the  engineering 
curriculum  now  calls  for  four  and  a 
h;i!f  or  five  years  of  study. 

A  committee  at  Ohio  State  L  iiiversitv 
made  a  study  in  l')44  of  the  engineer- 
ing field.  They  came  up  with  the  follow- 
ing  findings: 

1.  The  second  Wmld  War  brought 
out  tlie  importaiue  ot  preparing  to. 
rh;-  profession  of  industrial  engineer- 
ing. 

2.  The  Societies  Hammond  Commit- 
tee on  "Engineering  Education  After 
the  War"  issued  a  report  emphasizing 
the  need  for  a  careful  analysis  and 
revision  of  the  curriculum. 

3.  The  returned  vets  want  the  best 
education  obtainable. 

4.  The  trend  of  education  is  towards 
a   longer  period   of  schooling. 

This  study  at  Ohio  State  University 
resulted  in  a  five  year  engineering  cur- 
riculum there  and  at  a  few  other  col- 
leges. Most  engineering  colleges  that 
have  the  five  year  cvnriculum  work  it  on 
a  cooperative  basis.  An  example  is 
Northwestern  University  where  after 
the  first  three  years,  the  student  alter- 
nates a  period  of  schooling  with  a  period 
of  work  for  two  n.oie  years. 

Some  industrial  men  made  a  study  ot 
the  industrial  engineering  curricula  and 
made  these  recommendations:  industrial 
engineering  eilucatioii  should  be  ainied 
:it'~a  broad  field  ot  specialization.  The 
chief  realm  of  the  industrial  engineermg 
is  in  the  field  of  production  planning 
and  control,  factory  layout,  cost  reduc- 
tion, manufacturing,  expense,  budget- 
ing, evaluation,  and  similar  lines.  1  he 
industrial  engineering  curriculum  should 
be  directed  towards  an  adequate  prepara- 
tion in  these  fields  rather  than  distribut- 
ing the  students  efforts  over  subjects 
which  luive  only  occasional  application. 
Recommendations  were  made  to  broaden 
the  courses  in  industrial  organization, 
humanities,  and  industrial  relations.  The 
importance  of  training  personal  adjust- 
ment to  business  and  the  cultivation  of 
the  spirit  of  cooperation  in  all  engineer- 
ing students  was  emphasized. 

The  second  part  of  the  article  shall 
be  devoted  to  industnai  engineering  oc- 
cupation. 

One  ot  tile  first  things  we  waiit  to 
know  is  what  an  industrial  engineer 
does.  They  make  surveys  of  how  indus- 
trial plants  or  businesses  are  operated, 
and,  on  the  basis  of  such  studies,  pre- 
pare recommendations  to  the  executive,* 
for    changes    in    the    way    machinery    h 


made  or  in  the  set  up  of  employees.  In- 
dustrial engineers  work  principally  for 
industrial  enterprises  such  as  manufac- 
turers, electric  utilities,  firms  or  man- 
agement consultants,  universities,  or  are 
self-emplo\ed   as  consultants. 

The  greatest  demand  for  industrial 
engineers  appears  to  be  in  manufactur- 
ing companies  where  eighteen  per  cent  is 
needed.  Eleven  per  cent  of  those  em- 
plo\ed  in  steel  companies  and  a  vers 
huge  perc-ntage  of  engineers  emplo\ed 
in  miscellaneous  business  concerns  are 
industrial  engineers. 

The  results  of  a  stuily  iiia.ie  by  .Mr. 
R.  .M.  Marnes  in  regard  to  the  number 
of  industrial  engineers  emploved  in  re- 
lation to  the  size  of  a  plant  are  shown 
below. 


No.  of 

No. 

of 

Employees 

I  ml.  Engineers 

n-son 

4.^ 

•4(. 

3.7  S 

'4S 

sOl -_'(!( Id 

11.4 
l.v3 

'4(1 
■4S 

'1 II 1 1-1  M  1(1(1 

,U. 

'4(1 

76.7 

'4S 

All  Plants 

12.4 

•46 

25.1 

'48 

The  average  size  of  the  eighty  plants 
surveyed  in  U'4()  was  l.SOO  hourly  em- 
ployees and  the  "average  plant"  had  124 
people  in  its  industrial  engineering  de- 
partment. In  194.S.  the  average  size  of 
S')  plants  surxeyed  was  2,021  and  this 
"average  plant"  had  251  people  in  its 
industrial  engineering  department,  an  in- 
crease of  over  100  per  cent.  The  num- 
ber of  industrial  engineers  per  1,000  em- 
plovees  has  increased  from  7  in  1^)45  to 
14  in   1948. 

The  employment  outlook  for  industri- 
al engineers  appears  good.  Industrial  en- 
gineering was  not  an  overcrowded  field 
before  World  War  II  and  was  still  an 
open  field  before  the  Korean  war. 

In  summarizing,  we  find  that  the  in- 
dustrial engineer  has  come  a  long  way 
since  the  days  of  Ere.lerick  Taylor.  In 
the  study  of  the  curriculum  it  is  appar- 
ent although  the  basic  ideas  have  not 
been  changed,  there  ha\e  been  some 
changes  in  industry.  There  are  also  indi- 
cations that  the  established  four  year 
curriculum  might  be  replaced  by  a  five 
year  curriculum  or  school-work  plan.  In 
the  brief  study  of  the  occupation,  we 
find  that  industrial  engineering  cove:s 
a  large  field,  but  its  main  purpose  is  in 
increasing  production  most  effectivelv. 
l-.ngineers  work  principally  for  industnai 
enterprises  where  management  is  diffi- 
cult. The  outlook  for  the  industrial  en- 
gineer is  good  with  salaries  limited  onlv 
bv  the  ingenuity  of  the  individual. 

Some  men  think  they  have  made  a 
success  ot  life,  when  all  the\  have  made 
is  money. 
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Hottest  thing  in  the  skies 


Jet  AMD  ROCKET  SHIPS  top  them  all  for  high  Hying  speeds 
—and  searing  engine  temperatures! 

Zooming  through  the  air  at  speeds  far  faster  than  sound, 
their  engines  generate  heat  that  would  soften  any  ordinary 
steel. 

Special  alloy  steels  to  withstand  the  terrific  heat  and 
pressure  of  the  jet  powered  engines  are  made  by  adding 
such  alloying  metals  as  chromium,  tungsten  and  vanadium. 
Not  only  in  aviation  but  in  almost  every  field  alloy  steels 
are  on  the  job. 

Our  automobiles  and  ships  are  safer  and  stronger  be- 
cause of  the  alloy  steels  used  in  them.  The  gleaming,  stream- 
lined trains  in  which  we  ride  get  their  combination  of 
beauty,  strength  and  lightness  from  steel  made  tough  and 
stainless  by  the  addition  of  chromiuni. 


Furnishing  steel  makers  with  alloys  essential  to  the  man- 
ufacture of  special  steels  is  but  one  of  the  important  jobs  of 
the  people  of  Union  Carbide.  They  also  provide  the  giant 
carbon  and  graphite  electrodes  for  the  electric  arc  furnaces 
which  are  used  to  make  many  of  these  fine  steels. 


FREE:  Learn  more  about  the  Interesttnil  things  you 
use  eivrv  day.  ft  rile  for  the  1951  edition  oj  the  illus- 
iraled  hiwklet  "I'nHlurls  and  I'rocesses"  uhich  tells  ho,r 
srieme  and  industry  use  I  nion  Carbides  Alloys, 
I'.arlmns,  I'.hemicals,  doses,  and  I'lastirs  in  creating 
things  for  you.  If  rile  for  free  booklet  K. 


Union  Carbide 

AA'D     CAR  BOM    CORPORATION 


30   EAST   i:nd   street 


fTTIi 


NEW     YORK 


Trade-niarhed  Products  of  .4lloys.  Carbons,  Chemicals.  Gases,  and  Plastics  include  - 

Ei.ECTROMET  Alloys  and  Metals      •      Maynes  .Stem.ite  Alloys      •      National  Carbons      •      AcHESON  Eb 
I. INDE  Oxygen       •       Prest-0-Lite  Acetylene      •       EvEREADY  Flnshlishis  and  Batteries 
Prestone  and  Trek  Antl-Freezes      •      Bakelite,  Krene,  and  ViNVLlTE  Plastics      t      Pyrofa-X  Gas 


Synthetic  Organic  Chemicals 
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GRILL  CLOTH  .  .  . 

[lontinutil  from  page  9) 
At  high  frequencies,  eddy  currents  are 
induced  in  the  coil  former,  and  the 
former,  with  its  associated  diaphragm, 
vibrates,  emitting  desired  energy.  Since 
the  mass  of  the  voice  coil  is  too  great,  it 
is  permitted  by  the  elastic  coupling  to 
remain  at  rest,  or  to  respond  ro  an\  low 
frequency  excitation  which  may  be  pres- 
ent. Since  very  little  power  is  present  at 
high  frequencies,  there  is  no  danger  of 
the  voice  coil  being  required  to  exceed 
its  dissipation  capacity. 

The  magnetic  structure  plays  an  im- 
portant part  in  all  of  this.  The  tlu\ 
field  it  must  provide  must  be  uniform 
and  sufficiently  wide  so  that  the  voice 
coil  is  not  permitted  to  leave  the  region 
of  luiiforni  flu\  densit\,  else  serious  ilis- 
tortion,  reduced  efficiency,  and  possible 
speaker  damage  may  ensue.  From  all 
the  foregoing  "yes,  but"  conditions,  it  is 
obvious  that  designing  a  single  speaker 
to  cover  the  audible  spectrum  with  mini- 
mi/ed  distortion  is  a  very  arduous,  and 
not  always  successful  task. 

Numerous  multiple  speaker  systems 
have  been  designed  to  achieve  full,  wide 
range  response.  They  are  commonly 
called  "woofer-tweeter"  systems,  of 
which  the  co-axial  is  the  most  famous 
example.  In  these  systems,  a  crossover 
network  divides  the  impressed  signal ; 
part  go.ng  to  the  low  frequency  repro- 
ducer, the  "woofer,"  and  part  going  to 
the  high  frequency  unit,  the  "tweeter." 
In  the  coaxial  speaker  the  two  units  are 
mounted  so  that  their  axes  are  collinear. 
The  tweeter  ma\'  be  a  small  cone  speak- 
er or  a  .small  horn. 

The  woofer  is  a  large  cone  speaker. 
Since  a  small  speaker  mounted  so  near 
a  large  cone  ma\  result  in  distortion, 
either  due  to  cancellation  or  diffraction 
at  or  near  the  crossover  frequency,  the 


Fig.  2.  Cross-sec- 
tional view  illus- 
trating arrange- 
ment of  the  three 
channels. 


Low  Frequfncy  Diophrogm v,^ 

High  Frequency  Horn ^        \ 

High  Frequency  Unit ^ 


Low  Frequency  Unit 


^-Mid  Frequency  Unit  y 

Mid  Frequency  Horn 


practice  latel\  lia>  bfcii  to  ni;ike  the 
woofer  cone  a  continuation  of  the  tweet- 
er.This  may  be  done  in  several  ways: 
the  tweeter  ma\'  be  a  small  cone  driven 
by  a  small  voice  coil  set  inside  the  cen- 
ter pole  of  the  large  voice  coil  structure 
of  the  woofer,  with  the  woofer  cone  rep- 
resenting an  extension  of  the  smaller 
cone,  while  another  method  is  to  design 
the  center  pole  of  the  woofer  with  a 
hoUowed-out  portion  corresponding  to 
the  flare  of  a  horn,  and  placing  the  driv- 


itig  mechanism  nt  rlu-  tweeter  :it  the 
rear.  The  woofer  cone  then  acts  as  a 
continuation  of  the  flared  horn.  A  recent 
extension  of  the  coaxial  system  consists 
of  the  last  describeii  coaxial  speaker  with 
a  second  tweeter  mounted  at  the  front 
of  the  woofer  cone  and  slightly  de- 
centered  to  minimize  diffraction  effects. 
This  "tri-axial"  speaker  extends  the  high 
frequenc)'  response  beyond  the  iiiiiit  ot 
average  hearing. 

(<o  be  concluded  in  December  issue) 
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New  portable  radiotelephone,  of  less  weight  but  longer  range,  designed  and  built  by  RCA  engineers. 


You've  undoiibtedly  read  how  useful 
our  Anned  Forces  found  their  port- 
able radiotelephones.  Now  this  indis- 
pensable military  instrument  has  be- 
come even  more  efficient. 

At  the  Signal  Corps'  request,  RCA 
engineers  undertook  to  streamline  the 
older,  heavier  model— which  manv  a 
soldier  of  World  War  II  called  "the 
backie-breakie."  Following  principles  of 
sub-miniaturization  — pioneered  at  RCA 
Laboratories— every  one  of  its  hundreds 
of  parts  was  redesigned.  Models  were 
buih,   tested,  rebuilt,   and   finally   RCA 


came  up  with  an  instrument  weighing 
only  29  pounds.  Its  range  is  double  that 
of  the  World  War  II  model. 

Even  more  important,  under  present  con- 
ditions of  pressing  need,  RCA  was  able  to 
beat  the  most  optimistic  estimate  of  the  time 
needed  to  design  such  an  instrument  h\j 
nearly  three  months.  Signal  Corps  engineers 
have  called  this  "A  major  engineering  and 
production  achievement." 

#  *  « 

See  the  latest  wonders  of  radio,  television, 
and  electronics  at  RCA  Exhibition  Hall,  36 
West  49th  St.,  New  York.  Admission  is  free. 
Radio  Corporation  of  America,  RCA  Build- 
ing, Radio  City,  New  York  20,  N.  Y. 


Continue  your  education 
with  pay  — at  RCA 

Graduate  Electrical  Engineers:  RCA 

Victor— one  of  the  world's  foremost  manu- 
facturers of  radio  and  electronic  products 
— offers  you  opportunity  to  gain  valuable, 
well-rounded  training  and  experience  at 
a  good  salary  with  op-iortunities  for  ad- 
vancement, tiere  are  on'y  five  of  the  many 
projects  which  offer  imiisual  promise: 

•  Development  and  design  of  radio  re- 
ceivers ( including  broadcast,  short-wave 
and  FM  circuits,  television,  and  phono- 
graph combinations ) . 

•  Advanced  development  and  design  of 
AM  and  FM  broadcast  transmitters.  R-F 
induction  heating,  mobile  conununications 
equipment,  relay  systems. 

•  I)esign  of  component  p.nrts  such  as 
coils,  loudspeakers,  capacitors. 

•  Development  and  design  of  new  re- 
cording and  producing  methods. 

•  Design  of  receiving,  power,  cathode 
rav,  gas  and  photo  tubes. 

Write  todmi  to  CoUcfie  Relnlimis  Divi- 
sion, fif.l  Virlor.  (nmdcn.  Mm-  ]rrseij. 
Also  nianv  opportunities  for  Mechanical 
and  Chen'iical  Engineers  and  Physicists. 


IVor/c/  /.^ac/er  /n  7^<7c//o  —  P/rsf  in  'Te/ei^/s/'on 
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SKIMMING  .  .  . 

mitiiuiiil  from  fmi/r  !()) 

\mII  be  (ipcni'd,  tor  which  (•\i-itiii(»  niau- 
nrts  art"  not  siiitablr. 

Comp.irt'il     with     Aliiico-^     inat;iu'ts, 
i;riirrall\    ratcil  as  the  most  powfrtiil   in 
oimnuTiial   use.  the  lu-w  majiiict  is  less 
powcrtiil  ill  large  sizes  but  more  povM  i 
tul  in  small  sizes. 

Laboratory  experiments  with  i  iievv 
ma;;net  about  the  size  ot  an  eraser  on  a 
leatl  peniil,  ami  a  similar  sized  Alnico-^ 
magnet,  show  the  new  manner  to  ha\c 
liftinji  power  24  times  greater  than  that 
ot  .-\lnico-S,  and  about  eigin  finus  ninrc 
resistance   to   demagnetization. 

"Magnets  are  limited  in  si/c  by  tiu-n 
tenileiH\  to  ilemagnetize  themselves  it 
opposite  poles,  which  are  at  the  ends  ot 
the  magnet,  are  brought  too  close  to- 
gether by  cutting  the  magnet  shorter  and 
shorter.  The  new  magnet  has  a  strong 
resistance  to  this  tendency,"  the  scient- 
ists expl.'iined. 

The)  said  that  this  resistance  to  de- 
magnetization, called  coercive  force,  en- 
ables the  cobalt-platinum  magnet  to  be 
more  efficient  in  smaller  sizes  than  an\ 
permanent  magnet  now  in  commeicial 
use. 

Other  advantages  ot  tin-  new  magnet 
are  its  ductility,  or  abilit>'  to  be  drawn 
into  wire  or  thin  .sheets,  and  its  compara- 
tive ease  of  machining.  Alnico  magnets 


In     small         .'  the     world's     most 

powerful  nicKjnel.  (Courtesy  of  GE). 

can   be   macliined   onh    with   gieat   ditti- 
cuitN. 

I',ari\  work  on  the  new  magnetic  all()\ 
uas  first  done  by  ( lerman  scientists  in 
lO.^S.  Howexer,  CiK  research  scientists 
sa\  the\  have  grcath  improved  the  mag- 
netic properties  of  the  allo\  o\er  those 
attained  by  the  Germans. 

electric  helmsman 

.Steering  a  >hip  h\  remote  control 
from  practically  an\'  strategic  spot  oi 
board  has  been  made  po.ssible  b\  a  new 
device    called    the    "electric   helmsman" 


rrcentl\    developed    b\    CA'.    engineers. 

Primary  use  of  this  unit  would  be 
during  combat  operations  when  the 
normal  steering  stations  hid  been  di>- 
abled  by  enemy  fire.  In  adihtion,  the 
ile\ice  can  be  utilized  for  effective 
"close-in"  direction  of  intrii  r.te  r.ian- 
euvers  such  as  docking,  breechcN  b\io\ 
transfers,  and  otlier  normal  or  eine.- 
gency  movements. 

The  new  instrument  is  controlled  h\ 
.1  small  knob  located  on  the  top  of  an 
enclosure  which  is  strapped  to  the  u,ser"s 
chest.  Tlie  instrument  is  pluggec!  into 
the  steering  control  svstem  at  special 
outlets  located  at  widely  separated  po- 
sitions throughout  thi'  ship.  From  tluse 
points,  it  is  electricallv  coupled  with  a 
special  steering  power  unit  in  the  steer- 
ing engine  room  where  the  rudder 
mechanism  is  located. 

The  unit  is  now  being  fitted  on  a  de- 
stroyer for  .Navy  use.  An  earlier  model 
has  been  successfully  tested  on  a  similar 
Naval   vessel  during  the  past  two  years. 


A  I  tah  woman  kept  coming  back  to 
the  mobile  unit  for  additional  chest 
X-rays.  Finally  the  nurse  on  dutv'  asked 
the  woman,  "Isn't  this  the  fifth  or  sixth 
rime  you've  been  in  for  an  X-ray?" 

"Oh,  yes — and  it's  wonderful!"  the 
woman  exclaimed.  "I  feel  better  after 
every   treatment." 


CONGRATULATIONS 

to  the 

Fighting    lllini 

Best  Wishes  for  a 
Rose  Bowl  Victory 
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Books  and  Supplies 


for  every  engineering  need 
• 

ILLINI    UNION 
BOOKSTORE 


715   SOUTH  WRIGHT  STREET 
ON  THE  CAMPUS 
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V 


make        x 

LOCKHEED'S 

great  future 


YOUR 


These  Lockheed  planes  show  why  Lockheed  - 

and  Lockheed  engineers-  earned  that  reputation  for  leadersliip; 


There's  a  better  future-a  better 
job— waiting  for  engineers  at 

Lockheed  Aircraft  Corporation,  in 
beautiful  San  Fernando  Valley.  At  Lockheed  you  are 
well-paid  from  the  start;  work  in  modern,  air-conditioned 
offices;  receive  training  that  prepares  you  for  promotion— you  are 
part  of  a  team  known  for  leadership  in  aviation.* 


THEVEG*- 

flown  to  fame  by  Charles  Lir 
Amelia  Eartiart,  Wiley  Post. 


THE  P  38  IIGHTKINC- 


THE  SUPER  CONSTELUTION- 

largef .  taster,  more  powerful:  ttic 
plane  triat  bridges  the  gap  between 

and  commercial  let  transport. 


The  jet  of  the  future- 

the  plane  you  will  help 

create-belongs  in  this 

frame.There  will  always 

be  empty  frames  like  this,  waiting  to  be  filled  by  Lockheed  engineers.  That's 

why  Lockheed  will  always  need  forward-looking  engineers.  So  why  not 

make  Lockheed's  great  future  your  future.  See  your  placement  officer  for 

illustrated  brochures  explaining  work-and  life-at  Lockheed. 


If  your  placement  officer 
is  out  of  brochures,  write; 


M,  V,  Maltson 
Employment  Manager 

LOCKHEED 

AIRCRAFT- CORPORATION 

Burbank.  California 


'Aeronautical  training  is  not  necessary; 
Locklteed  twill  train  you. 
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I  ,  ijtil.iiiuil  fioin  piuji-  1(1) 
prt'sfiitcd   the  bell   to  tin-  Cliicaii"   I  ii- 
ilernrailuntp   l)i\ision. 

This  bfll  which  was  on  locomotiNf 
no.  1  I  S(l  ran;;  w  hilc  piilhii;;  such  tainoiis 
trains  as  x\\v  crack  i'anania  l.iniitfd.  It 
rang  again  on  thi-  niornin<;  of  Ffbruar\ 
10,  l')S|  when  a  ilistinfjuishfd  uroup  "* 
thi"  Statf  and  railroad  otticials  used  it 
it  to  signal  the  conmu-nccinrnt  iit  the 
second  ci'ntur\  ot  the  transportation  or- 
gani/ntion. 

Dean  Trezisr  in  accepting  this  me- 
mento remarked,  "President  Johnston: 
(^n  behalt  ot  the  college  ot  engineering 
of  the  Chicago  L'ndergraduate  Division 
of  the  I  iiiversit\-  of  Illinois,  1  accept 
this  bell  from  the  Illinois  Central  Rail- 
road. It  has  served  you  well.  We  recog- 
nize its  symbolic  value  in  that  it  was 
chosen  to  herald  in  the  second  centur\ 
of  high  achievement.  We  are  not  onl\ 
honored  to  accept  it  on  this  occasion 
as  an  honor  bell,  but  we  are  deeply  sen- 
sitive tr)  the  sentiment  which  it  carries. 
It  has  achieved  its  place  of  honor  after 
years  of  service.  We  pledge  you  that  it 
will  be  so  held  in  high  respect  by  the 
college  of  engineering. 

The  names  of  the  students  hereon  will 
be  etched  in  honor.  May  its  gleaming 
surface  never  tarnish,  but  shine  in  the 
reflected  honor  of  credit  to  the  Univer- 


WAYNE  E.  JOHNSTON 

sir\    with   gratitude   to   the  state   and   in 
de\oted  service  to  h\imanity. 

Kach  prisilege  brings  its  obligation. 
May  the  students  whose  names  will  be 
engraved  on  the  bell  and  those  who  will 
be  .subsequently  so   honored   never  ca.st 


a  stain  on  its  siutacc  or  the  name  ot 
.Alma  .Mater." 

The  function  ot  this  bell  at  the  Chica- 
;:<)  I  ndcrgraduate  Division  will  he  to 
linnoi  tiiose  students  recognized  for  su- 
perior scholarship  in  the  college  of  en- 
gineering. The  nan  e^  of  these  students 
will  be  inscribed  on  the  b-ll : 

|aiuiar\,    I'MS 

'Uilimm  Kiith  MiUi, 

I'mUruk  L,    R'n-   I'orlz 

June,  104S 

lliiriiiin    II.    Eisziiii.   J r 

Roh.rt  li.  Lauhi 

January,    1940 

iiord'tn  II  .  linukcr 

Brill  I    If.  (Jtifiii 

June,   1949 

Janus  D.   (.'/iiiry 

1 1  firry   F.    Ililliniui 

Jamiarv.    lOSO 

Th'jiiuis  I'.  Lr/ility 

Rohirl  I'yttiini 

June,    19  SO 

Dcsiiinnd  Frtimis  Culhiril 

J'lhii   Paul    ri.uviih 

January,  |9S1 

John   l/suo  Kaya 

Henry  Mir  had  Miisii/ 

I  lurry    D.    Sciinian 

The     C().\(;RKSSI()NAL     KKC- 
()RD  of    19  .September  carried   the  fol- 
lowing speech  by  Representative  Crum- 
(fontinued  on  page  28) 


■#  *T^'*  >  ^-«ijL^*c 


Big  Tannery  Cools  Remarkable  Storage 

with  Frfc;k  Jftefrtgemtion 

W.  D.  Byron  &  Sons  of  Maryland 
have  operated  a  well  known  tan- 
nery at  Willlamsport  since   1897. 

The  hide  storage  room,  measur- 
ing 96  by  46  ft.,  is  now  air  condi- 
tioned by  a  special  Fricit  system  of 
the  central-sfation  type.  Tempera- 
tures between  31  and  33  degrees 
F.,  and  relative  humidities  of  85  to 
90  per  cent,  are  constantly  main- 
tained. (In  a  room  that  cold,  such 
a  high  moisture  content  is  most 
unusual.)  Shrinkage  losses  atg  thus 
prevented,  and  the  600  tons  of 
hides  a^e  kept  in  first-class  condi- 
tion. H.  G.  Burrill  &  Associates, 
Baltimore,    consulting    engineers. 

//..  /r., /.  t.imiual.  Irmmnf.  Cmrif 
in  li'lrini-ralttm  ami  Air  Cnndilioninn, 


Two  Fr!ck  Ammonia  Comprettori 
Byron    T«nnery.    Willjamtporl.    Md. 


r^ree  cables  in  one!  th 

was  the  solution  soupht,  for  supplying 
power,  operation.il  control  and  com- 
munication to  a  pumping  house  4'/2  miles  off  shore  in  Lake  Okee- 
chobee, Florida. 

As  usual,  Okonite  engineers  were  consulted  on  the  problem.  Their 
studies  showed  that  it  was  possihle  to  combine  a  three-fold  function 
in  one  cable.  This  was  accomplished  by  the  use  of  Okolite  high- 
voliage  insulation  whose  electrical  characteristics  permitted  carrier 
current  to  be  superimposed  on  the  power  conductors. 

The  result  was  a  single  Okonite-insulated  cable  — steel-armored  for 
the  4'/2  underwater  miles,  with  a  non-metallic  sheath  for  an  addi- 
tional 2'/2  miles  underground  — which  supplies  not  only  power  and 
operation  control,  but  a  communication  circuit  as  well. 
•     •     • 
Tough  jobs  are  the  true  test  of  electrical  cable  .  .  .  and 
installacions  on  such  jobs  usually  turn  out  to  be  Okonite. 


^ON, 


nsulated  wires  and  cables 
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AL  EN  ORES  IS  ONE  of  a  team  of  Standard  research 
men  engaged  in  testing  the  effectiveness  of  a  new 
powder  against  plant  fungi  in  the  greenhouses  at 
Whiting.  Men  at  Standard  Oil's  Whiting  laboratories 
often  work  in  close  conjunction  with  research  proj- 
ects at  university  centers. 


Al  CHECKS  EFFECTS  ot  a  spray  on  an  apple  tree  with 
Lloyd  Royd.  This  is  part  of  another  project  being 
carried  on  in  our  Whiting  greenhouses.  Al  also  worked 
on  control,  and  corroborative  tests  that  led  to  devel- 
opment of  petroleum  fractions  to  kill  weeds. 


How  chemistry  is  winning 
the  War  on  Weeds 


Agricultural  weed  control  has  for  a  long 
time  presented  chemistry  with  one  of  its 
most  interesting  problems.  Recent  successes 
in  this  field  by  petroleum  scientists  demon- 
strate the  broad  scope  of  activity  to  which 
research  men  in  Standard  Oil's  Whiting 
laboratories  are  daily  exposed. 

The  story  of  weed  control  begins  with 
wartime  manpower  shortages  on  truck  farms. 
Vegetable  crop  failures  increased  because 
weeding  could  not  be  done  by  hand.  Scien- 
tists discovered  that  certain  petroleum  cuts 
would  rid  carrot  crops  of  weeds  without 
harm  to  flavor. 

This  led  to  further  experiments  on  the 
weed-killing  possibilities  of  petroleum  frac- 
tions by  Dr.  B.  H.  Grigsby  and  his  assist- 
ants at  Michigan  State  College-  cooperating 


with  groups  of  scientists  at  other  agricultural 
colleges.  Great  progress  was  made  on  weed- 
control  in  the  cultivation  of  celery,  aspara- 
gus, caraway,  dill,  parsnips,  and  cranberries. 

Another  tough  weed-elimination  problem 
was  crab  grass.  To  do  the  job,  it  was  neces- 
sary to  find  a  killing  agent  which  would 
knock  out  the  crab  grass,  yet  leave  other 
grasses  unharmed.  Recently,  Standard  Oil 
has  been  able  to  announce  successful  test 
results  on  the  petroleum  fraction  which  is 
today's  miracle  crab  grass  killer. 

These  are  just  a  few  of  the  many  problems 
that  give  young  Standard  Oil  research  men 
the  satisfaction  of  knowing  they  have  con- 
tributed to  an  advance  in  our  way  of  living 
tiirough  new  uses  for  petroleum  and  petrole- 
um products. 


Standard  Oil  Company    (^^r^ 


910  South  Michigan  Avenue,  Chicago  80,  Illinois 
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WATER  .  .  . 

[tijiiliniiitl  from  /iiiyv  7) 
cooprmtioi)  aiiil  with  the  fewtst  possiblf 
tedrral  agriKifs  iiuolvcil.  Rfti-rriiiK  to 
the  Missouri  V'allf\  Autlu)rit\.  Chiiin 
saiii,  "Thf  Missouri  Hasiii  ComprfhiMi- 
sivc  I'laii  has  so  many  anciicifs  iiivolvfd 
aiul  such  a  multitude  of  };ciuTalitifs. 
plans,  and  details  coM'ring  evi-r\  thinji 
troni  major  stream  improvements  to 
mipher  eradication,  and  teachinj:  people 
how  to  use  electricitx,  that  it  appears  it 
ma\  never  produce  an\  action  ot  bene- 
fit to  speak  of,  and  ma\  eventual  1\ 
collapse  of  its  own  weijjiu.'" 

At  the  same  session,  William  F.  (luv- 
ton,  a  consulting  en};ineer  from  Austin, 
Texas,  spoke  on  "Analysis  and  L  se  of 
(irouiulwater  Data."  There  is  no  na- 
tional water  shortage,"  said  Cluyton. 
(luyton  showed  that  intelligent  use  of 
our  water  resources  would  prevent  seri- 
ous shortages  which,  he  pointed  out,  are 
definitel)    local  in  charactiT  in  Illinois. 

Two  other  papers  by  Richard  Hazen, 
New  York  Consulting  Engineer  and 
Stifel  W.  Jens,  St.  Louis  Consulting 
Engineer,  rounded  out  the  basic  data 
use  part  of  the  program. 

The  final  hydrology  session  had  to 
do  with  "Water  Ise."  Louis  R.  How- 
son,  Chicago  Consulting  Engineer,  told 
the  Conference  that  ".America's  fresh 
water    supplies    are    not    vanishing   and 


Weather  men  of  MIT  flew  to  the  conference  in  their  "Weather  Plane,"  a 
B-17  equipped  with  many  special  devices  for  measuring  weather. 

shortages   are    ncirlicr    imi\erv,il    nor    in-  ilicted    widespread    use   of   chemical   .sea- 
creasing.  '  water  freshening,  particularly  for  coastal 
Howard  E.  Degler,  Kansas  City  Pri-  cities   within   25   years.   Along  the   saiii'.- 
\atc  Water  Conservation  Engineer  pre-  (inntinued  oti  page  2'f^) 


HllllGinS  '-^"^  ^0'  ^^^-  2"'  J^'-'^™  ^T..  B KIV.)V.  J.l.  J\.  f 


«3J    JvuLin. 

PURE  WATER 

Sinoi-  1S7S 


BARNSTEAD 

WATER 
STILLS 

Barnstead  Laboratory  and  Indus- 
trial Water  Stills  are  the  proven 
standard  of  the  scientific  and 
industrial  world.  They  produce 
water  of  unvarying  consistency 
and  unmatched  purity.  Easy  to 
operate,  easy  to  clean,  they  pro- 
vide pure  water  at  low  cost. 


Over  100  sizes  and 
models  to  meet  any 
pure  water  reqi4ire- 
ment. 
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How  Honeywell  Controls  help  the  World's  Largest 

Bomber  "thread  a  needle"  from  45,000  feet 


Speeding  4S,000  feet  above  enemy  tcni- 
torv,  the  B-36  makes  a  tough  target  ior 
aiili-airfraft  gunners  and  iutercoptur 
pilot.. 

ft;/  — at  this  altitude  acrurate  bombing 
is  ilillicult.  Nearly  nine  miles  up,  the 
>lighlest  pitch,  roll  or  yaw  during  the 
plane's  bomb  run  can  cause  the  bombar- 
dier to  miss  by  hundreds  of  vital  yards. 

To  help  solve  this  critical  problem, 
Honeywell's  Aeronautical  Division  engi- 
neered a  special  adaptation  of  the 
Hiineywell  Electronic  Autopilot.  Coupled 
with  the  bombsight,  the  Autopilot  flies 
the  plane  truer  than  any  human  pilot. 
No  wonder  it's  said  the  B-36  can  "thread 
a  needle"  45,000  feet  below! 

That's  only  one  of  many  vital  functions 


Honeywell  controls  perform  in  the  all- 
important  fields  of  aviation,  guided  mis- 
siles and  atomic  energy. 

Today,  fabulous  new  control  devices  in 
these  and  other  fields  are  being  developed 
bv  the  men  in  our  expanding  engineering 
and  research  sections.  Many  of  these 
workers  are  keen-minded  young  men  only 
recently  graduated  from  the  universities. 

Equipped  with  the  latest  scientific 
instruments,  they  find  their  work  at 
Honeywell  often  calls  for  fascinating 
research   in  the  realm  of  pure   science. 

There's  real  opportunity  for  engineers 
at  Honeywell  — for  this  is  the  age  of 
Automatic  Control— every  where  you  turn. 

Anil  Honeywell  has  been  the  recognized 
leader  in  ronlroh  for  more  than  60  years! 


America  lives  better  — works  better  willi  Hone) well  Controls 


H 


Honeywell 


For  information  about  opportunities  in  our  engmoer- 
iiig  and  research  departments  write  us,  slating  your 
qualifications.  Depending  on  the  location  you  preler 
send  your  letter  to  Personnel  Dept.,  Minneapolis 
vwell.  Minneapolis  8,  Minn.;  Personnel  fJept. 
iM|iolis-lloney  well.  Brown  Instruments  Division 
hia  tt.  Pa.;  or  Personnel  Dept.,  Minneap 
vwell,  Micro  Switch  Division,  Preeport,  III 


Hone 

Minn.M 
IM.ilM.le 
olls-llo 
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( I  onttnind  from  fitif/e  2b) 
line  Paul  W.  Rff.i  oi  thi-  U.  S.  Watir 
Pollution  Control  l)i\ision  in  Chicago 
toil!  tlif  (.'ontfifiKf  that  trcsh  water 
supplifs  art'  the  backbone  ot  our  national 
existence  ami  must  not  be  wasted.  He 
saiil,  "Water  destruction  by  pollution 
deprives  us  ot  its  use  as  surely  as  it  it 
weren't  there."  Walter  Picton,  of  the 
National  Securit)  Resources  Hoard, 
spoke  ot  a  trenieiulous  increase  in  water 
consumption  in  the  last  titty  years  tor 
such  uses  as  irrigation,  farms,  nuuiici- 
palities,  private  industries,  and  steam 
power  jieneratiiifi  plants.  "Responsibilit\ 
tor  intellit;eiu  plannni^;  ot  water  supph 
and  use  should  be  local,  with  rlie  lull 
benefit  of  federal  ad\ice  and  coordina- 
tion," Picton  said. 

The  Chemistr\  sessions  were  held  on 
only  one  da\,  Tuesda\,  October  2.  and 
were  devoted  to  four  addresses.  In  the 
first  one,  H.  H.  L  hiij;.  Director,  Cor- 
rosion Laboratory,  M.I.T.,  Cambridge, 
Massachusetts  spoke  on  "Corrosion 
Fundamentals."  He  told  the  conferees 
that  more  basic  research  is  neetleil  from 
universities  and  industries  to  discover 
new  techniques  and  improve  existing 
ones  for  control  of  waterway  corrosion 
which  causes  billions  of  dollars  damage 
annually  and  wastes  precious  manpower 
and    metals. 


Professor  W.  H.  Rodebush  of  the 
physical  chemist  r\  department,  I  ni- 
\ersity  of  Illinois,  reported  that  his  de- 
partment and  the  State  Water  Surve\ 
have  learned  some  more  things  about 
water  and  ice  behavior  during  the  last 
IS  years  of  cooperative  research.  He 
spoke  of  finding  that  free  water  in 
some  plants  crystallizes  in  temperature> 
above  the  freezing  point,  which  i^s  win 
some  varities  of  corn  are  killed  b\  tem- 
peratures around  40  K.  In  winter 
wheat,  he  said,  this  crystallization  of 
free  water  occurs  slowly  and  so  does  not 
damage  the  cells.  Also  at  the  ciieniistry 
session  papers  b\-  A.  S.  Hehrman,  Chi- 
cago consultant  and  I'".  ( !.  Straub,  re- 
search professor  of  chemical  engineer- 
ing at  the  I  ni\er>it\  ot  Illinois  were 
heard. 

The  Weather-Ra<lar  Conference  at 
the  .Mlerton  Park  was  attenilcd  by  133 
scientists  from  all  over  the  I'nited 
States  and  three  foreign  countries. 

This  was  the  first  conference  meet- 
ing of  this  group  since  1947  when  a  few 
weather-ra<lar  scientists  met  informally 
at  the  Massachusetts  Institute  of  Tech- 
nolog\.  Radar  weather  men  of  the 
.Massachusetts  Institute  of  Technology 
flew  to  the  conference  in  their  "Weath- 
er Plane"  a  H-17  equipped  with  man\ 
special  devices  for  measuring  weather. 
The  purpose  of  this  plane  is  to  take  ob- 


•  ALBANENE,*  a  K&E  product, is  the  preferred  tracing  paper 
in  thousands  of  drafting  rooms.  It  is  transparentized,  not  with 
messy  oils  that  leok,  but  with  a  special  synthetic  trans- 
parentiier  developed  by  K&E.  ALBANENE  does  not  turn 
brittle  or  lose  its  transparency  with  time.  After  years  it  is  as 
good  as  new.  'Trade  Mork'^ 

KEUFFEL  &  ESSER  CO. 

NEW   YORK    •    HOBOKEN,   N.   J. 

Chicago  •  St.  louij  •  Detroit  •  San  Francisco  •  Los  Angeles  •  Montreal 


ser\ations  in  weather  that  is  being  ob- 
served b\'  ground  radar.  It  contains 
equipment  for  measuring  temperatures, 
pressure,  dew  point,  turbulence,  size  of 
drops,  and  for  capturing  and  preserving 
individual  drops  and  snow  flakes  while 
flving    through    the    disturbance    zone. 

While  most  of  the  papers  presented 
.It  rile  Weather-Radar  conference  were 
of  ;t  highly  technical  nature,  they  all 
.limed  at  the  use  of  radar  in  soKing 
the  more  perplexing  weather  problems. 
-At  .M.I.T.  for  instance,  the  Weather- 
Radar  group  is  interested  in  why  it 
rains.  The  Illinois  State  Water  Sur\e\ 
Weather-Radar  scientists  are  interested 
in  how  much  r.iin  t.ills  when  it  is  rain- 
ing, in  addition  to  the  areal  distribution 
of    rain. 

The  Survey  maintains  two  weather- 
radar  stations  in  Illinois  in  a  cooperati\e 
research  program  with  Illinois  farmers 
and  others  interested  in  nnproving 
weather  data  collection. 

Highlight  of  the  conference  was  the 
dedication  banquet  on  Tuesday  evening 
in  the  Illini  I  mOn  at  which  Director 
C.  Hobard  Engle  of  the  Department  of 
Registration  and  Education  delivered  the 
key  of  the  new  Water  Resources  Build 
ing  to  a  representative  of  the  L  rii\ersit\ 
of  Illinois,  (^ver  50(1  of  the  nation's  top 
scientists  attended  the  conference  during 
the  three-day  .session. 


NAVY    PIER  .  .  . 

(  I  'jiitiiuii  il  from  piu/i   24  ) 

packer  (R,  3rd  Dist.  Indiana;  B.  S.  eng. 

N.  U.  '38)  which  will  be  of  interest  to 

engineers : 

"Mr.  Speaker,  I  ha\e  to(la\  intro- 
duced a  bill  authorizing  the  Postmas- 
ter (ieneral  to  issue  a  special  postage 
stamp  during  19S2  commemorating 
the  centennial  of  the  .American  Society 
of  Civil   Engineers. 

One  hundred  years  ago,  engineering 
in  America  was  divided  into  only  two 
branches — military  and  civil.  .Al- 
though we  now  have  many  specialized 
branches  of  engineering  and  man\ 
national  .societies  of  engineers,  all  are 
a  part  of  the  one-time  civilian  oi-  ci\  il 
engineering  profession.  As  such,  all 
have  a  re;d  interest  in  celebrating  the 
centennial  ofengineering  in   1932. 

During  the  past  century,  our  coun- 
try has  developed  to  a  position  of 
world  leadership  very  largely  through 
the  contributions  of  engineering  and 
technology.  The  centennial  celebra- 
tion is  viewed  as  an  opportunity  to 
commemorate  the  services  of  the  en- 
gineering profession  and  to  bring  to 
the  people  of  this  country  and  of  the 
world  a  more  complete  understanding 
of  the  reasons  wh\  the  I  nited  States 
h.is  become  great,  and  of  the  contribu- 
tions of  engineering  to  its  de\elop- 
ment. 

(  coiiliniitd  nil  pmif  30  ) 
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CHEMICAL   PROBLEM... 

.  .  .  concrete  for  highways  that 
will  withstand  the  destructive 
effects  of  freezing  weather. 

SOLUTION... 

.  .  .  cement  made  with  Vinsol" 
Resin  ...  a  low-cost  Hercules  rosin 
derivative.  When  added  to  Port- 
land cement  in  minute  quantities, 
it  makes  concrete  that's  filled  with 
tiny  bubbles  of  air.  This  entrained 
air  serves  as  an  internal  '"cushion" 
against  alternate  freezing  and 
thawing  .  .  .  prevents  damage  to 
the  pavement.  Today,  Portland 
cement  manufacturers  use  more 
Vinsol  for  highways  and  structural 
jobs  than  all  other  air-entraining 
agents  combined. 

COLLEGE  MEN... 

This  is  but  one  example  of  the 
far-reaching  chemical  develop- 
ments in  which  you  could  partici- 
pate at  Hercules  —  in  research, 
production,  sales,  or  staff  opera- 
tions. It  suggests  the  ways  Her- 
cules' products  serve  an  ever- 
broadening  range  of  industries 
and  end-uses.  For  further  infor- 
mation, write  for  28-page  book, 
"Careers  With  Hercules". 


% 


HERCULES 


Hercules'  business  is  solving  problems  by  chemistry  for  industry 


.  .  .  paint,  varnish,  lacquer,  textiles,  paper,  rubber,  insecticides,  adhesives,  soaps,  detergents, 
plastics,  to  name  a  few,  use  Hercules  synthetic  resins,  cellulose  products,  terpene  chemicals, 
rosin  and  rosin  derivatives,  chlorinated  products,  and  other  chemical  processing  materials. 
Hercules  explosives  serve  mining,   quarrying,  construction,  seismograph  projects  everywhere. 


HERCULES   POWDER.   COMPANY.  Wilmington.  Del. 
Sales  Office.':  in  Principal  Cities 
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(5  USE  THE 

EWORLD'S   BEST 

NO  EXTRA  COST 


Begin  your  career  by 
doing  what  the  mas- 
ters do  .  .  .  use 
CASTELL  with  the 
famous  imported 
graphite.  It  costs  no 
more  than  ordinary 
domestic    brands. 

18  superlative  de- 
grees that  match  ev- 
ery mood  of  genius. 
Ask  for  CASTELL  9000 
ot  your  college  sup- 
ply store. 


X 


NAVY    PIER  .  .  . 

(  (iitiliniitil  ml  t>nyf  2S  ) 

.Ml  (it  us  liavc  cnjo\i'(l  thi-  bnu-tit> 
ot  the  i-ji);ini'iTin(j  and  technological 
pi()j;ress  than  has  placed  us  in  the 
toretront  ot  the  nations  of  the  world. 
\V'hile  the  I'nited  States  occupies  oid\ 
six  percerir  of  the  land  area  of  the 
world,  and  although  we  have  less  than 
seven  percent  of  tlie  world's  popula- 
tiuii,  we  possess  58  percent  of  the 
wiuld's  telephones,  76  percent  of  the 
world's  automobiles,  ?>\  percent  of  the 
world's  radio  and  TV'  sets,  4(1  per- 
cent of  the  world's  electrical  produc- 
tion, and  21  percent  of  the  world's 
newspapers. 

Mr.  Speaker,  in  fairness  to  the  en- 
jjineerin};  profession  and  ourselves,  1 
think  we  should  take  this  opportunit.\ 
of  recoKiiiziiiK  the  tremendous  service 
to  our  national  progress  which  it  has 
helped  to  make  possible.  In  our  pres- 
ent critical  times  it  is  inipoi  taut  tur  us 
to  take  this  opportunity  of  reviewinj; 
our  histor\  so  that  everybod\-  will 
understand  and  appreciate  why  our 
.American  system  has  made  us  the 
world's  leading  nation." 

.A  s  e'  !■: 

-At  their  final  meeting  in  the  Spring. 
mSl  semester,  the  Society  elected  tin- 
following  engineers  to  serve  as  officers 
for  the  forthcoming  semester:  Benjamin 
S\oboda,  President;  Robert  Crescio, 
Treasurer;  and  janies  H.  Trail,  Secie- 
tary.  The  Society  has  planned  several 
interesting  meetings  and  will  present 
prominent  engineers  from  the  various 
fields  of  the  profession.  Meetings  are 
held  the  first  Tuesda\-  of  each  month 
and  all  interested  engineers  are  welcome. 
Professor  j.  C  Chaderton  is  the  sponsm-. 

.A  S   .M    K 

The  student  branch  of  the  American 
Society  of  Mechanical  Engineers  held 
its  first  meeting  on  Tuesday,  September 
25th.  Associate  Dean  of  Engineering 
Trezise  addressed  the  students  encour- 
aging them  to  take  part  in  student  ac- 
tivities. .Mr.  Norman  R.  Sherman,  Per- 
sonnel manager  -  Link  -  Melt  Companv 
spoke  on  "What  Iiuiustrv  Expects  of 
\ Oung  Engineers.' 

Officers  elected  at  this  meeting  are 
Milton  Diller,  Chairman;  Harrv  Rog- 
eis,  \'ice  Chairman;  Oliver  Smith,  Sec- 
retary and  (Jerhard  Gauger,  Treasurer. 

Professor  J.  S.  Ko/.acka  is  honorary 
Chairman   .uid   sponsor. 

.A  1  i:  E 

The  tollowing  students  were  elected 
to  offices  of  the  student  chapter  of  the 
.American  Institute  of  ?"lectrical  Engin- 
eers at  their  meeting  held  September 
_'5th:  Charles  Kersch,  President;  .Mel- 
\in  Mendralski,  Vice  President;  Felix 
Prosia,  Treasurer,  and  Vito  .Miiierva. 
Secretary. 


Featured  at  this  meeting  w.is  a  show- 
ing of  an  Illinois  Hell  Telephone  Com- 
pany movie  illustrating  electronic  de- 
vices  in   telephonv. 

A    I    .A 

The  student  chaptei-  ot  the  .Ameiican 
Institute  of  Architects  at  their  initial 
meeting  elected  the  following  officers 
to  serve  for  the  1951-52  season:  Louis 
Moro,  iVesident;  Robert  Hrittain  ami 
Warren  Anderson,  V'ice  Presidents; 
Paul  Ehrlich,  Secretary;  Dan  (irimslch. 
Treasurer;  and  Don  Pvskacek.  Histori- 
an. 

I'rofessor  H.  H.  McEldowney  is  the 
spcjiisor. 


INTRODUCING  .  . 

(  idiiliniti  li  ji mil  pat/i  12) 
Hob  Johnson,  present  holder  of  the 
office,  is  a  June,  1952  graduate  in  aero- 
nautical engineering.  He  came  here 
from  Hirsch  high  school  in  Chicago. 
.Active  in  many  endeavors  here  on  cam- 
put.  Hob  is  an  active  member  of  the  Li- 
stitute  of  Aeronautical  Sciences  as  well 
as  being  a  member  of  (lamma  .Alph.i 
Rho  and  Sigma  Phi  Delta,  engineering; 
social  fraternitv. 

'I'his    is    Hob's    fourth    semester    as    a 


BOB  JOHNSON 

member  of  the  Engineeiing  Council. 
Last  year  he  was  chairm.in  of  the  St. 
Pat's  ball  committee.  Also,  he  is  a  form- 
er 'Wch  staff  member. 

Bob  has  no  immediate  pl.uis  for  after 
graduation.  Since  he  is  in  the  advanceil 
Air  Force  R(^TC,  he  says  that  he  will 
receive  his  reserve  commission  aTul  be 
placed  on  active  duty.  His  past  military 
experience  consists  of  membership  in  the 
International    ( luard. 

Hob  calls  him.self  a  "frustrated  indus- 
trial designer."  His  hobby  is  art,  and 
once  loose  of  Cncle  Sam's  fetters,  he 
believes  he  would  lik<'  to  do  industrial 
design  work. 


30 


THE    TECHNOGRAPH 


Do  you  want  a  career  with  a  future  ? 


More  and  more  of  America's  outstand- 
ing engineers  are  carving  fine  careers  for 
themsehes  at  Boeing.  They've  found  a 
future  here  in  an  Engineering  Division 
that's  been  growing  steadily  for  over 
35  years. 

If  you  measure  up.  there's  great  op- 
portunity here  for  you,  too,  and  tlic 
rewarding  experience  of  working  on 
some  of  the  nation's  most  vital  pro- 
grams such  as  the  B-52  and  B-47  jet 
bombers,  guided  missiles  and  other 
revolutionar\-  developments. 


You'll  associate  with  men  of  highest 
renown,  men  who  can  help  further  your 
own  standing.  You'll  find  here  research 
facilities  that  are  among  the  world's 
finest.  And  you'll  enjoy  a  good  salary 
that  grows  with  you. 

More  housing  is  available  in  Seattle 
than  in  most  other  major  industrial 
centers.  Or,  if  you  prefer  the  Midwest, 
similar  openings  arc  available  at  the 
Boeing  Wichita,  Kansas,  Plant.  In- 
t|uiries  indicating  such  a  preference  will 
be  referred  to  the  Wichita  Division. 


Decide  now  to  build  your  career  at 
Boeing  after  graduation.  Boeing  has 
continuing  needs  for  experienced 
and  junior  aeronautical,  mechanical, 
electrical,  electronics,  civil,  acousti- 
cal and  weights  engineers  for  design 
and  research;  for  servo-mechanism 
designers  and  analysts;  and  for 
physicists  and  mathematicians  with 
advanced  degrees. 

For  further  information, 
consult  your  Placement  Office  or  write: 

JOHN  C.  SANDERS.  Staff  Engineer  — Personnel 
Boeing  Airplane  Company,  Seattle  14,  Washington 


NOVEMBER,    1951 


31 


TECHNOCRACKS 

edited  bv  Tom  Tucker,  ch.e.  '53 


As  a  siMV  III-  to  our  readers  wlio  arc 
"shfjluK"  lia/y  oil  their  rlietorie.  we 
print   the    tollouinjj;: 

r.lRTS  nf  SPEECH 
NOl  N:  What  you  call  vour  -irl. 
riuTc  are  proper  nouns  aiul  common 
nouns.  A  proper  noun  is  what  you  intro- 
duce her  to  other  people  by.  A  common 
noun  is  "darling." 

VKRB:  What  treshmentrx  to  write 
sentences  without. 

ADJECTIVE:  A  word  ot  richness  and 

vigor  which  must   not   be   used   in   polite 

societ\. 

ADVERH:     What     \ou     use     to     realK 

split  an   infinitive   with. 

CONJL'NCTIOV:  What  \ou  stall 
around  wit!i  when  you  don't  know  what 
to  .say. 

ARTICLE:  A  word  of  indefinite  value, 
depending  on  whether  you  arc  writing  a 
telegram  or  a  thourand  word  theme. 

PREPOSITION:  The  favorite  word 
for  ending  a  sentence  with. — Very  poor 
grammar.  U.se  a  period. 

»       «        • 

IN  ME.MORY  OF 

MRS.  ALPHA  WHITE 

WEICHT  .10)  LHS. 

Open  wide  ye  heaveidy  gates 
That  lead  to  heavenly  shore. 
Our     father     suffered     in     passing 

through, 
.And    Mother   weighs  much   more. 
«        »        » 

Would  \ou  like  to  be  buried  alive? 
No.  I'd  rather  die  first. 

•        •        • 

Teacher:  What  does  s-t-o-i-c  spell  ? 
Boy  from  you-know-whcre:  A  stoic? 
That's  the  boid  what  brings  babies. 


'/'//(  Innn  Enr/iimr  has  repoited  on 
research  done  on  the  dynamics  of  lip- 
stick distribution.  This  research  is  based 
oil  two  fundamental  laws  of  engiiieer- 
mg. 

1.  When  two  surfaces  meet,  one  of 
which  is  coated  with  a  layer  of  lipstick, 
a  certain  distribution  of  the  lipstick 
takes  place. 

2.  The  second  surface,  which  was 
originalh  clean,  retains  part  of  the  ma- 
terial. 

I  sing  these  laws,  an  im|iintanr  equation 
is  derixed. 


1)  = 


P)(N)  +  (t)/(I) 


-(A,)(A,)-T-f(P)(Q) 

I)  is  the  lipstick  distribution,  P  is  the 
pressure  in  f>xi,  N  is  the  number  of  ap- 
plications minute,  t  is  the  time  in  .sec- 
onds, and  1  is  the  intensity  of  the  light. 
It  is  to  be  noted  that  the  density  of  lip- 
stick varies  inversely  as  the  intensity  of 
light.  Thus,  as  the  light  goes  to  0,  the 
amount  of  lipstick  will  approach  infinity. 

Continuing  with  the  formula,  Al  and 
A2  are  the  area  of  transmitter  and  re- 
ceiver respectively,  T  is  the  temperature 
(centigrade  temperature  of  the  mouth), 
and  Q  is  the  surface  condition  (deter- 
mined b\'  coefficient  of  friction).  Experi- 
mental verification  of  this  equation  will 
require  a  great  deal  of  research.  :\n\ 
volunteers? 


'lis  the  night  before  payiiav,  and  ,ill 
through  my  jeans  I've  hunted  in  \aiii 
for  the  ways  and  means.  Not  a  quarter 
is  stirring,  not  e\  en  a  bit ;  the  green- 
backs have  left  me,  the  pennies  have 
quit. 

"Forward,  turn  forward,  O  time  in 
thy  flight,  and  make  it  tomorrow  just 
for   tonight! 


.All  Indian  struck  nil  so  he  went  into 
town  to  spend  his  moiiev.  .Among  other 
things,  he  bought  the  most  expensive 
car  available.  W'ith  the  driving  lessons 
the  salesman  gave  him,  came  this  ad- 
vice: "When  you  see  something  coming 
toward  \()u,  pull  off  the  road  and  let  it 
pass." 

The  next  dav  the  Indian  was  back. 
He  wanted  a  new  car.  The  other  one 
was  no  good.  When  asked  why,  he  ex- 
plained, ".Me  see  dog  coming  down 
road.  .Me  pull  ott.  Let  go  by.  Me  see 
car  coming  down  road.  .\Ie  pull  off.  Let 
go  hv.  .Me  see  bridge  coming  down 
road.  .Me  pull  off  to  let  go  hv .  H(  )(  ).M  ! 
Car  no  good." 

•  «        • 

"Is  that  you,  Charles?"  It  was  the 
voice  of  an  angry  woman. 

-A  jolly  voice,  "Zash  me,  dear." 

"Here  I  have  been  standing  at  the 
head  of  these  stairs  for  two  hours.  Oh, 
Charles!  How  can  you? 

The  man  straightened  up  somehow. 
"Shtanin'  on  yore  head  on  the  stairs! 
jennv,  I'm  sh'ri/.ed !  How  can  I?  I 
i-.in't!  Two  hours,  too!  'Shtror'inary 
woman  !" 

»        *        » 

His  father  had  taken  Sandy  to  the 
theater.  In  his  eagerness  to  get  a  front 
sear  in  the  upper  balcony,  Sandy  fell 
into  the  pit. 

His  father  leaned  anxinuslv  over  the 
rail    and    called: 

"Come  back  here,  Sandy,  fer  good- 
ness sake;  it's  haulf  a  croon  extra  doon 
there." 

*  *        * 

Some  of  the  first  American  jokes  were 
those  inscribed  on  New  England  tomb- 
stones. The  following  are  some  of  the 
better  ones. 

Beneath  these  stones  do  lie. 
Hack  to  back,  my  wife  and  I. 
When  the  last  trumpet  the  air 

shall  fill. 
If    she    gets    up,    I'll    just    la\- 


This  stone  was  raised  by   Sarah's  lord 
Not  Sarah's  virtues  to  record — 
For   they're   well    known    to    all    the 

town — 
Hut  it  was  raised  to  keep  her  down. 

"Was  his  bankruptcy  due  to  a  lack  of 
br;iins?" 

"^  es,  a  lack  and  a  lass." 

"I    want   to  see   a   doctor.    He   this  the 

place?" 

"This  is  where  I   practice." 

"Don't  want  no  person  to  practice  on 

me ;   I   want  a  doctor  to  cure  me." 

"Hut  vou  should   love  your  enemies," 
the  preacher  told   the  Indian. 

"I    do,"    answered    the    Red-man.    "I 

love  rum,  whiskv,  tobacco,  and  women.  " 
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YOUR  BEARING  NOTEBOOK 


How  to  help  a  plug 
keep  plugging 

Pulp  for  paper  making;  is  chcwt-d  up  inside  this  Jordan 
engine  hy  a  cone-shaped  plug  that  forces  the  pulp 
against  knife  edges  in  the  shell.  (Clearance  between 
plug  and  shell  must  be  held  extremeh  close,  so  the  de- 
signers mounted  the  plug  shaft  on  Timken'  bearings. 
Timken  bearings  take  radial  and  thrust  loads  in  any 
combination,  keep  shafts  in  positive  alignment.  De- 
flection and  end  movement  are  eliminated. 


Mounting  plug  shaft  bearings 

The  application  show  n  liere  uses  tour  single-row  Timken 
tapered  roller  bearings  mounted  in  pairs  for  the  thrust 
and  floating  ends  of  the  plug  shaft.  The)  are  mounted 
directlv  on  tapered  sleeves  and  adjusted  by  means  of 
shims  between  the  cup  follower  and   bearing  housing. 

The  right  hand  or  thrust  end  bearing  assembly  carries 
the  thrust  load  and  is  clamped  on  the  shaft  by  means  of 
an  end  cap  and  cap  screws.  A  nut  next  to  the  tapered 
sleeve  facilitates  removal  of  the  bearing  assembly. 

Both  thrust  and  floating  ends  are  free  to  move  laterally 
as  the  plug  and  shell  are  adjusted  for  clearance.  Closures 
are  of  the  piston-ring  type. 


TIMKEN 


TAPERED  ROLLER  BEARINGS 


How  you  can  learn 
more  about  bearings 

Some  of  the  engineering  problems  you'll  face  after 
graduation  will  involve  bearing  applications.  If 
you'd  like  to  learn  more  about  this  phase  of  engi- 
neering, we'll  be  glad  to  help.  For  a  cop\  of  the 
2 70 -page  Cienral  Information  Manual  on  Timken 
bearings,  write  today  to  The  Timken  Roller  Bear- 
ing Company,  Canton  6,  Ohio.  And  don't  forget  to 
clip  this  page  for  future  reference. 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  oid  THE  TIMKEN  TAPERED  ROLLER  a=^ 


BEARING  TAKES  RADIAL  ^  AND  THRUST  -®-  LOADS  OR  ANY  COMBINATION  3^- 


i 


Faith  of  an  Engineer  .  .  . 

I  AM  AN  ENGINEER.  In  my  profession  I  take  deep  pride,  but  without 
vainglory;  to  it  I   owe  solemn  obligations  that  I   am  eager  to  fulfill. 

As  an  Engineer,  I  will  participate  in  none  but  honest  enterprises.  To  him  that 
has  engaged  my  services,  as  employer  or  client,  I  will  give  the  utmost  of  per- 
formance and  fidelity. 

When  needed,  my  skill  and  knowledge  shall  be  given  without  reservation 
for  the  public  good.  From  special  capacity  springs  the  obligation  to  use  it  well 
in  the  service  of  humanity;  and  I  accept  the  challenge  that  this  implies. 

Jealous  of  the  high  repute  of  my  calling,  I  will  strive  to  protect  the  interests 
and  the  good  name  of  any  engineer  that  I  may  know  to  be  deserving;  but  I  will 
not  shrink,  should  duty  dictate,  from  disclosing  the  truth  regarding  anyone  that, 
by  unscrupulous  act,   has  shown   himself   unworthy  of  the  profession. 

Since  the  Age  of  Stone,  human  progress  has  been  conditioned  by  the  genius 
of  my  professional  forbears.  By  them  have  been  rendered  usable  to  mankind 
Nature's  vast  resources  of  material  and  energy.  By  them  have  been  vitalized 
and  turned  to  practical  account  the  principles  of  science  and  the  revelations  of 
technology.  Except  for  this  heritage  of  accumulated  experience,  my  efforts 
would  be  feeble.  I  dedicate  myself  to  the  dissemination  of  engineering  knowl- 
edge, and,  especially  to  the  instruction  of  younger  members  of  my  profession 
in   all    its  arts   and   traditions. 

To  my  fellows  I  pledge,  in  the  same  full  measure  I  ask  of  them,  integrity  and 
fair  dealing,  tolerance  and  respect,  and  devotion  to  the  standards  and  dignity 
of  our  profession;  with  the  consciousness,  always,  that  our  special  expertness 
carries  with  it  the  obligation  to  serve  humanity  with  complete  sincerity. 


DECEMBER,    1951 


Jimmy  said 

two  billion  pray  en 

'"God  bless  everybody!' he  said  ...short  and  sucit. 
"Then  I  kissed  him  goodnight,  tucked  him 
in,  put  out  the  light  and  went  downstairs. 
"That  was  a  big  order!  Two  billion  people 
on  this  earth  .  .  .  and  Jimmy  was  praying 
tor  them  all! 

"Now  ...  if  row  were  going  to  have  that 
many  people  blessed,  what  one  big  blessing 
would  you  wish  for  them  all? 
'Trei'doni!  What  finer  thing  than  Freedom  for 
all  the  peoples  of  the  world.'  Why,  anybody 
who  knows  what  our  Freedom  really  means 
would  give  his  eyeteeth  to  be  an  American 
citizen.  Let's  see  why: 

"Here  we  have  freedom  of  religion.  Our  news- 
papers can  say  anything  they  want  and  so  can 
we,  short  of  libel,  slander  or  sedition.  Our 
kids  are  taught  Freedom  from  kindergarten 
up.  Here  we  have  a  free  choice  of  places  to 
live  in,  businesses  to  go  into  or  jobs  to  work 
at,  like  mine  at  Republic  (you  ought  to  see 
the  steel  we're  producing  down  at  the  plant!) 
"Come  voting  time,  nobody  sees  us  mark  our 
ballots  .  .  .  nor  can  he  know  iiboiii  we  vote 
for.  And  we  can  squawk  our  heads  off  in  town 
meetings  or  write  what  we  think  to  our  Con- 
gressmen .  .  .  and  nobody  puts  us  in  jail  tor  it. 
"As  long  as  we  don't  step  on  the  other  fellow's 
Freedom,  we  Americans  are  the  freest  people 
in  the  world.  But  there  are  plenty  of  people 
trying  to  rob  us  of  those  Freedoms  and  run 
things  thi'ir  way.  Outside  enemies  .  .  .  but  we 
have  plenty  inside,  too.  They  sneak  into 
our  schools,  businesses,  unions,  social  clubs 
.  .  .  everywhere! 

"Let's  keep  an  eye  on  those  who  attack  our 
Freedoms  .  .  .  while  Jimmy  prays  for  the  other 
two  billion  whose  greatest  blessing  would  be 
the  Freedoms  we  already  have!" 

mum  STEEL 

Republic  Building,  Cleveland  1,  Ohio 


LIKE  GOLD,  SCRAP  IS  WHERE  YOU  FIND  IT!   And 

(here  s  scarcely  an  industry,  business  or  storage  yard 
that  cannot  yield  a  rich  load  of  Scrap  Iron.  Do  yon 
know  that  it  takes  100  tons  of  Scrap  Iron  to  produce 
200  tons  of  new  steel.'  Of  course,  you  know  how  badly 
America  needs  that  new  steel  today.  For  Defense.  For 
Construction.  For  Production.  And  for  Civilian  needs. 
Prospect  around  your  place  for  all  the  discarded, 
broken,  worn  or  obsolete  equipment,  tools  and 
machines  liiduy.  And  sell  it  to  your  local  "junk" dealer 
for  Scrap  tomorrow  ! 


'  For  a  full  color  reprint  of  this  advertisement, 
urile  Dept.  H,  Republic  Steel.  Cleveland  I .  O/iio. 
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our  cover 

Color  television  cameras  get  a  close-up  of  one  of  the  enter- 
tainers who  appeared  on  the  field  tests  of  the  RCA  all-elec- 
tronic compatible  system   of  color   television.   (Courtesy  of   RCA). 


our  frontispiece 

Round  and  round  he  goes,  and  when  he  stops,  this  workman 
will  have  finished  inspecting  a  series  of  large  stator  frames 
for  electric  motors.  These  stator  frames  constitute  the  stationary 
portion  of  electric  motors,  inside  which  rotors  spin  to  produce 
mechanical  power.  (Courtesy  of  General  Electric). 
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cleaner  air  through  .  .  . 


aerosol    research 


by  Tom  Tucker,  ch.e.  '53 


Air  is  generally  assumed  to  consist  of 
79  per  cent  nitrogen,  20  per  cent  ()\\- 
gen,  0.2  per  cent  argon,  a  varying 
amount  of  water  and  traces  of  other 
substances.  Everyone  knows  how  impor- 
tant the  oxygen  and  nitrogen  are  to  the 
plant  and  animal  life  on  earth,  but  very 
few  know  the  effect  those  "other  sub- 
stances" have.  Some  of  them  are  chem- 
ically inert,  others  are  not,  but  prac- 
ticalh'  all  are  enough  of  a  nuisance  to 
be  considered  an  air  contaminant. 

Air  contaminants  are  of  two  general 
classes,  gases  and  aerosols.  The  contam- 
inants are  formed  in  part  by  nature,  but 
man  must  shoulder  the  blame  for  nidst 
of  them.  Combustion  products  of  gas, 
oil,  and  coal  ami  discharges  from  chem- 
ical and  metallurgical  processes,  refin- 
eries, incinerators,  disposal  plants,  and 
stockyards  furnish  most  of  the  fumes 
and  dust  in  the  air.  Some  discharges, 
however,  arc  not  obectionable  until  na- 
ture oxidizes  them  or  otherwise  changes 
them  by  a  photochemical  process.  Na- 
ture also  disperses  and  dilutes  these  by 
the  action  of  winds.  At  other  times  she 
turns  about  and  holds  the  annoying  par- 
ticles near  the  ground,  often  with  dis- 
astrous  results. 

The  most  important  of  the  gases  that 
pollute  the  air  are  the  sulfur  com- 
pounds. Sulfur  dioxide  in  concentrations 
of  0.  S  ppni  parts  per  million  by  vol- 
ume) is  injurious  to  vegetation.  The 
average  person  tastes  and  smells  S(^_. 
at  3  />/"".  At  10  pfiiii  severe  throat  ir- 
ritation occurs.  At  15  ppiii  a  human  can 
ciuiure  onh  one  hour.  Sulfur  dioxide 
IS  also  lesponsible  toi'  a  great  part  of 
rile  corrosion  of  metal  articles.  It  is 
slowly  oxidized  by  action  of  the  sun- 
light to  sulfur  trioxide,  the  anhydride 
of  sulfuric  acid.  In  the  presence  of  the 
water  vapor  in  the  atmosphere,  the  lat- 
ter forms  sulfuric  acid  mist.  Hydrogen 
sulfide  is  not  often  found  in  appreciable 
quantities  in  the  air,  because  it  is  easilv 
oxidized  to  sulfur  dioxide,  tiie  lessei'  of 
the  evils. 

It  is  easy  to  elinu'nate  the  h\(ln)gen 
sulfide  piobiem  by  oxidation.  It  (Iocs 
not,  liowe\er,  do  ainthing  to  improve 
the  sulfur  dioxide  problem.  A  good  lab- 
oratory method  for  removing  the  gas  is 
absorbtion  in  water  or  a  water  .solution. 
Since  it  requires  about  25  tons  of  water 
to  absorb  the  S()^  formed  by  the  com- 
bustion of  one  ton  of  coal,  the  treat- 
ment plant  must  be  quite  large.   Hence, 
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TOM    TUCKER 

the  method  is  not  widely  used  in  indus- 
try. Other  disadvantages  to  this  meth- 
od are  the  higii  costs  and  the  lack  of 
places  where  the  sulfurous  acid  formed 
can  be  dimiped.  The  Engineering  Ex- 
periment Station  has  studied  means  of 
oxidizing  the  St).,  to  SO.,  over  a  cata- 
lyst and  absorbing  in  water  at  the  same 
time.  Ill  at  least  two  industrial  instal- 
lations, this  method  is  producing  sul- 
furic from  waste  ga.ses  in  quantities  of 
commercial  importance. 

Absorbing  in  a  liquid  and  then  re- 
generating the  solvent  b\  heating  is  al.-o 
well  known.  The  solvents  used  include 
organic  amines,  basic  aluminum  sulfate 
solution,  ammonium  sulfite-bisulfite  so- 
lutions, sodium  borate-borid  acid  solu- 
tions, and  many  others.  The  large 
amount  of  heat  necessary  to  regenerate 
the  solvent,  partial  oxidation  of  SO^  to 

Table  1. 

physiolncical  effects  of  gases  and  vapors 

Sometimes  Present  in   Industrial  Atmospheres 

(conrentrations  in  parts  per  million 
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St),,  and  the  large  Noluiiics  of  dust- 
l.iden  gases  which  must  be  handled  arc 
the  chief   disad\antages  to  this  method. 

-Another  method  of  commercial  im- 
portance is  neutralization  with  am- 
monia. The  eventual  product  is  am- 
monium  sulfate,    a   valuable    fertilizer. 

.Xitrogen  oxides  are  seldom  found  in 
concentrations  which  are  sufficient  to 
be  noticed.  These  compounds  are  im- 
portant because  they  catalyse  the  oxida- 
tion of  sulfur  dioxide.  Nitric  oxide 
(Nt)^)  is  readily  soluble  in  water  and 
can  easily  be  removed  from  waste  gases. 
Nitrous  oxide  (NO)  reacts  with  the 
ox\gen  of  the  atmosphere  to  form  ni- 
tric oxide.  Since  the  reaction  does  not 
go  to  completion,  the  oxidation  and  ab- 
sorption of  nitrous  oxide  is  carried  out 
in  a  series  of  steps.  Ammonia  is  seldom 
allowed  to  pass  into  the  air  because  it 
is  very  soluble  in  water  and  this  water 
solution  is  of  great  commercial  value. 

Carbon  dioxide  concentrations  are  sel- 
dom of  any  importance.  Carbon  dioxide 
must  be  present  to  the  extent  of  0.5  per 
cent  or  more  before  any  effect  on  man 
is  noticeable.  At  5  per  cent,  however, 
breathing  becomes  difficult.  In  closed 
places  carbon  monoxide  is  recognized  to 
be  quite  dangerous.  About  4t)0  />/>//;  will 
produce  a  headache  in  two  or  three 
hours.  In  one  hour,  0.4  per  cent  is 
fatal.  Below  100  />/>/«,  the  gas  has  no 
effect.  Since  both  gases  are  odorless  and 
colorless,  the\  are  not  considered  ob- 
noxious in  the  open. 

Aerosols  are  suspensions  of  finely 
divided  particles  in  air  or  other  gas. 
Aerosols  remain  in  suspension  because 
their  rate  of  fall  is  small  compared  to 
the  Brownian  movement  or  turbulent 
diffusion.  The  above  definition  includes 
particles,  both  in  liquid  and  solid,  be- 
tween 0.1  and  101)  microns  in  diameter. 
When  these  particles  are  chiefly  water, 
the  aerosol  is  called  fog,  mist,  or  cloud. 
Smoke  is  an  aerosol  consisting  of  par- 
ticles formed  by  combustion.  Fumes  re- 
sult  from   chemical   action. 

The  chemical  properties  of  aerosols 
are  less  important  than  are  the  physical 
properties.  To  most  persons,  the  most 
important  property  of  an  aero.sol  is  its 
visibility.  Sufficient  quantities  of  smoke, 
tog,  or  smog  to  stop  auto  and  air  traf- 
fic often  occur.  It  may  be  surprising 
to  learn  that  the  particles  do  not  form 
an  actLial  barrier  against  the  light 
(cfiiitiiiiicil   (jti    piu/c   28) 
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l  he  Rcywoitl     l\xp<iiisiii)i 

Ir  was  ill  !''_"'  that  L'.  !•'.  S\veigi-rt  brought  together 
three  companies,  all  ot  whieh  proihiceil  logging  equipment, 
into  a  new  organization  that  has  grown  to  be  the  world's 
largest  manufacturer  ot  tractor  winches  and  other  tractor 
equipment.  The  Hyster  Company,  with  over  662  dealer 
stores  in  SiS  countries  of  the  world,  has  expanded  steadilv 
and  soundly  to  meet  the  ever-increasing  demand  for  ma- 
terials handling  equipment  in  this  age  of  optimum  proiluc- 
tion  through  maximum  efficiency.  During  this  evolution, 
production  facilities  of  Hyster  Compan\  have,  due  to 
extensive  Kastern  markets,  been  extended  from  the  original 
plant  in  Portland,  Oregon,  to  include  functionalK  inde- 
pendent plants  in  Peoria  and  Danville,  Illinois.  Continuing 
this  growth,  these  Hyster  plants  are  currently  subject  to 
the  largest  integrated  expansion  plan  since  the  founding  of 
the  company,  which  is  contrived  to  increase  the  overall  man- 
ufacturing capacity  by  one  third.  The  Hyster  Company  is 
a  carifitlly  giowing  organization  rh.it  will  be  equipped  to 
produce  for  peace  or  preparedness. 

The   Plant     Danville 

Hyster  in  Danville  directh  reflects  the  superior  plan- 
ning and  invaluable  experience  which  has  been  used  in  de- 
signing its  materials  handling  and  fabrication  arrangement. 
Opened  in  1946,  and  at  this  time  undergoing  major  changes 
designed  to  utilize  the  "straight  through  "  production  line 
technique  to  its  fullest  advantage,  Hyster  is  an  industrial 
company  which  offers  a  wealth  of  experience  to  industrial 
and  mechanical  engineers  who  are  interested  in  the  latest 
developments  in  production  control  methods.  A  hint  as  to 
the  future  of  the  Danville  plant  may  be  found  in  the  casual 
prediction  of  a  Hyster  executive  that  within  five  years, 
Danville  will  house  the  largest  of  the  Hvster  plants.  Cer- 
tainly it  seems  that  any  development  which  will  improve 
materials  handling  is  here  to  stav — and  Hyster  is  one  of 
the   leaders  in   the  materials  handling  field. 

A    Product      I'lvxihility 

Though  the  Hvster  Company  produces  a  large  assort- 
ment of  equipment  for  lifting  or  pulling,  the  Danville  plant 
is  presently  restricting  production  to  the  2,000  Ih  and  4,000 
Ih  lift  trucks,  designated  QX-2()  and  YT-40,  and  the 
Sii/is/>iiry  turret  truck.  The  entire  complement  of  Hyster 
equipment  includes  towing  winches,  worm  drive  winches, 
tractor  donkeys,  tractor  cranes,  logging  arches  and  sulkies, 
the  llysltmay  and  the  grid  roller,  and  an  assortment  of 
industrial  tiuck  ciiuipnient  such  as  fork   lift  trucks,  str.iddic 
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trucks,  turret  trucks,  atui  the  Karry  Kranc.  Each  ot  these 
basic  units  has  a  number  of  special  purpose  attachments 
which  greatly  increase  its  flexibility.  There  are  adapters 
covering  a  variety  of  needs,  including  scoops,  booms,  aprons, 
lams,  paper-roll  and  drum  han<lling  arms,  and,  most  im- 
(inrtant,  the  Load-(irab.  which  lifts  its  load  b\  hydraulic 
side  pressure  rather  than  underneath  support.  It  must  be 
emphasized  that  the  accompanying  illustrations  show  a  min- 
imum of  the  infinite  potential  of  uses  for  Hyster  industrial 
trucks.  The  extreme  usefulness  of  such  materials  handling 
machines  is  becoming  more  and  more  evident  in  new  pro- 
duction techniques,  and  as  industry  develops  new  needs 
and  specialized  problems,  Hy.ster  is  meeting  these  needs 
with  new  attachmnts  and  more  versatile  machines.  "For  any 
lift  01"  pull'  is  a  slogan  which   H\ster  intends  to  ll\e  up  to. 

Production — The    Preparation 

H\ster  differs  from  nian\  industrial  plants  in  that  it 
is  almost  entirely  independent  of  other  than  policy  controls 
from  the  home  plant  in  Portland,  Oregon.  This  necessi- 
tates the  inclusion  of  a  complete  traffic  management  and 
purchasing  department  in  the  plant  which  contracts  for 
many  of  the  finished  parts  and  sublets  .some  of  the  fabrica- 
tion work.  .\  planning  department  is  also  at  work  to  pro- 
mote optimum  production  and  plan  for  expansion  and 
reorganization  of  productive  units  for  greater  efficiency. 
At  present,  the  machine  shop  at  the  plant  produces  approxi- 
mately one  half  of  the  parts  necessary  to  the  construction 
of  the  lift  trucks.  The  remaining  parts  are  purchased  di- 
rectly by  the  plant,  or,  occasionally,  purchased  by  the  home 
plant  in  a  collective  buying  arrangement  and  shipped  to 
the  subsidiaries  by  trans-continental,  Hjster-owned,  trucks. 
All  of  the  castings  making  up  the  lift  trucks  are  contracted 
for,  as  are  hydraulic  equipment,  engines,  tires,  wheels,  and 
some  sublet  metal  fabrication.  Finished  components,  read\ 
for  assembly,  are  brovight  from  the  storage  area,  just  withui 
the  loading  dock,  to  the  central  stores  area  which  separates 
the  fabricating  and  machine  shops  from  the  assembh  line. 
Now,  let's  follow  the  production  of  a  lift  truck  all  the 
wa\   through  the  factory. 

h abricdtion  anil  Stores 

The  productKjn  flow  of  this  plant  is  almost  a  "L  .  "  with 
the  three  truck-receiving  dock,  including  storage  ,irea,  and 
railwa.\'  supph  spLir  both  entering  one  side  of  this  "l." 
Material  from  the  loading  dock  is  moved,  by  overhead 
crane  and  lift  truck,  into  the  machine  shop  which  is  com- 
prised of  the  "casting  machine  shop  "  where  all  iinfirushed 
castings  are  prepared,  and  the  "bar  stock  machine  shop" 
where  an  automatic  turret  lathe  and  manually  operated 
lathes  reduce  bar  stock  to  fini.shed  parts.  This  side  of  the 
plant  also  houses  the  welding  and  cutting  equipment  used 
in  fabricating  the  frames  and  counterbalances  for  the  trucks. 
Here,  in  the  "plate  shop,  "  cutting  torches  bite  through  slabs 
of  metal  over  six  /;;  thick,  allowing  the  use  of  cut  ami 
welded,  rather  than  cast,  counterbalances.  In  this  shop  the 
welding  sub-assembly  is  completed   and   the  truck   begins  to 


take  form.  It  then  enters  the  spray  room  for  a  coat  of  primer 
before  passing  on  to  the  central  stores  area. 

Central  stores,  as  the  name  suggests,  is  the  middle  sec- 
tion of  the  "L,"  housing  all  the  parts  and  sub-assemblies 
which  will  be  distributed  to  the  assembly  line.  Also  included 
in  this  area  is  the  shipping  dock  with  crating  facilities  and 
railway  loading  spur.  The  utility  of  this  area's  function 
may  readily  be  seen  when  we  consider  the  p.rotluction  tech- 
nique used  by  Hyster.  Both  models  of  lift  tiiick,  YT-4() 
and  QN-20,  are  produced  by  the  same  assembly  line. 
Though  this  might  suggest  a  waste  of  time  and  manpower 
due  to  altering  the  assembly  line  to  run  the  different  prod- 
ucts, not  one  truck  is  lost  in  the  change-oxer.  Here,  Hyster 
capitalizes  upon  materials  handling  economy-.  Since  Hyster 
lift  trucks  are  constructed  in  production  orders  of  100,  the 
central  stores  area  pre-polls  parts  into  bins  so  that  the  spe- 
cific number  of  parts  to  complete  the  run  of  one  hundred 
is  included  in  these  bins.  These  pre-stocked  bins  are  moved 
to  the  various  assembh  points  and,  as  the  model  of  truck 
is  changed,  it  is  only  necessary  to  remove  a  rack  of  bins  and 
substitute  the  bins  containing  the  new  parts  as  the  last  model 
of  the  series  passes  the  individual  station.  Hyster  lift  trucks 
can  switch  these  bins  qmte  readily.  In  this  manner  eight 
YT-4()s   (u-   ele\en    QX-2fls   are    produced    daily. 

The   Assembly   Line 

Here  is  assembly,   the  six-stage  operation   that   turns  the 
effort   and    abilit\'   of   many   men    into   a    functional    rcalit\. 
(coritiniit'ti   nn    piKjf   24) 


An  air  pump  can  easiiy  uc  hong  on  the  side  of  a 
locomotive  using  the  Hyster  forks.  (Courtesy  of 
Hyster  Co.) 


DECEMBER,    1951 


11 


.1                      -.1..   _x   :ll: :^   «♦ 

tt 

ie   univerbiry 

1 

i 

nc 

IV 

y 

1 
n  i  **  r 

Itti 

L 

K 

■    ^^    ■ 

J 

r 

i 

y 

4 

P 

r 

1 

1 

■l^ 

^^^^^^H 

r 

1 

^ 

bv  Warren  H.  Brandt,  c.e.  '54 


Harvard  on  the  rocks 

From  American  llighuays  tor  |ul\ 
comes  this  discussion  of  ancient  sur\(.-\- 
ing  anil   construction   procedures: 

The  "old  man"  came  into  the  ottice 
just  as  a  survevinfi  party  was  starting 
out.  "W'hen  xou  boys  come  back,"  he 
said,  "I  will  show  you  a  translation  of 
that  Kgyptian  document,  written  on 
papyrus,  about  4,0(10  >ears  afjo.  It  is 
a  report  to  the  Pharoah  of  that  time." 

This   was   the   translation : 

"Know,  C^  mighty  I'haroah,  that  I 
have  made  inspection  of  the  works  of 
the  upper  Nile.  1  found  the  builders 
to  be  a  most  strange  breed.  P"irst  conu-rh 
men  with  a  three-legged  prong  with 
which  they  make  divers  observations. 
W'hen  they  approach  a  village  the  ni.iid- 
ens  fleeth  and  the  villagers  bewail  ex- 
ceedingly because  they  always  aim  the 
prong  at  a  house  saying  "it  must  he 
moved,"  although  the  de.sert  stretcheth 
for  miles  around  desolate.  Sometimes 
the  prong  men  drive  little  stakes  in  the 
ground.  They  play  a  game  and  wait 
until  someone  knocks  down  one  of  the 
stakes,  and  then  the  prong  men  jump 
up  in  the  air  and  shout  and  tear  their 
hair  and  call  on  Ra  and  Osiris  and 
Isis  and  Horos  an  all  the  lesser  gods, 
and  they  become  exceedingly  wroth.  All 
about  a  little  stick.  They  also  make 
many  hieroglyphics,  many  of  which  they 
themselves  do  not  understand. 

"Then  Cometh  the  contractors.  The\ 
arc  a  cla.ss  that  have  many  possessions 
and  ride  in  fine  chariots,  but  they  easih 
run  to  bitter  tears,  and  they  runneth 
down  the  work  to  be  done,  to  each 
other,    that    they    may   make   the   other 


atr.-u'il  and  lie  add  much  expense  to  his 
calculations. 

"Then  Cometh  the  material  men  cl.ul 
in  fine  raiment  ami  the  maidens  meet 
them  with  gleeful  smiles,  as  the\  ha\  e 
something  magic  called  an  "expense  ac- 
count." They  are  all  worshippers  of 
the  Sacred  Bull.  Every  morning  t]ie> 
chant  "O  Sacred  Hull,  keep  us  full 
of  th\'  substance  because  onl)  with  thee 
can   we  make  our   living." 

"Then  cometh  the  letting  of  the  con- 
tract. Whereat  one  contractor  draws 
the  prize,  and  the  rest  of  the  contrac- 
tors beat  their  breast  and  pour  ashes 
on  their  heads,  and  sa\  with  a  might) 
shout,  "He  can't  do  it  for  the  money." 
.Mways  have  they  said  this,  and  alwa\s 
to  the  end  of  time  will  tlu'\  say  it,  e\en 
until    the  stars   grow   cold. 

"1-iut  the  low  bidder  he  smiles  and 
is  pleased  with  himself,  wise  in  his  own 
conceit,  and  he  hunteth  up  the  three- 
prong  men  and  taketh  them  to  dine  with 
him,  and  haiuleth  the  check  to  a  mate- 
rial man." 


ENGINEERING   SOCIETIES 

.A  s  c  1-; 

.At  their  Xo\ember  meeting  the  lucni- 
bers  of  the  student  chapter  .American 
Society  of  Civil  Engineers  heard  .Mr. 
Gary  Cass,  former  Pierite,  and  now 
an  engineer  with  L'niversal  Concrete 
Form  Company  discuss  the  "Use  of 
L  rii-form  Accessories  in  Concrete  Form 
Work."  Mr.  Cass  also  presented  an  in- 
teresting movie  illustrating  I  iii-form 
.iccesories  in  use  on  such  prominent 
construction  jobs  as  the  Wacker  Drive 


Extension  and  the  Caiihe  Hdton.  a 
luxurious  hotel  in  the  West  Indies. 
The  accessories  are  adaptable  to  all 
types  of  concrete  work  and  the  intro- 
duction of  these  devices  should  prove 
valuable  to  those  civils  interested  in 
construction   work. 

.A  1  E  E 

Professor  J.  I).  Ryder,  head  ot  the 
electrical  engineering  department  on  the 
I  rbana  campus  presented  an  enlighten- 
ing discussion  on  "High  Speed  Digital 
Computers"  before  the  November  as- 
sembh  of  the  Student  Chapter,  Ameri- 
can   Institute   of    I'.lectrical    P3ngiiieers. 

At  their  December  meeting  the  EE's 
will  hear  Mr.  j.  C.  Foss,  station  de- 
sign engineer.  Commonwealth  Edison 
Co.  speak  on  the  New  Ridgeland  (len- 
erating  Station,  an  enormous  power  sta- 
tion constructed  on  Chicago's  South- 
west  side. 

s  A  M  i: 

Newest  of  engineering  societies  on 
the  Chicago  campus  is  the  Society  of 
American  Military  Engineers,  acceptetl 
into  the  senior  branch  at  a  formal  meet- 
ing-banquet   October   1^. 

Officers  of  the  Society  are  Clifton 
Zabka,  president ;  Richard  Krammerer, 
\ice  president  and  treasurer;  John  Cur- 
tis, secretary  and  (Jeorge  Hunt,  pro- 
gram  chairman. 

The  Societx  has  as  its  piii|iose  the 
aciiuainting  of  the  members  with  con- 
t:'mporar\   military  engineering  projects, 

File  Society's  magazine.  The  Mili- 
hiry  Kni/iimr.  is  an  outstanding  one 
[(OiitiniKil   'in    f<ngc    3A) 
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behind   the    grill    cloth 


by  Bob  Quick,  e.ph.  '54 


(  I'ltn/ti/h/i    fru/ii    /list    iSMic) 

( )iKe  tlu'  loudspeaker  is  (iesigned  and 
iiiaiuitacnired,  it  becomes  necessary  to 
couple  the  moving  cone  to  the  surround- 
ing air.  If  the  radiation  from  the  re- 
verse side  of  the  cone  is  presented  a 
path  to  the  forward  side  less  than  a 
wavelength  in  extent,  destructive  can- 
cellation will  ensue,  resulting  in  dimin- 
ished acoustic  output.  This  means  that 
at  moderately  low  frequencies  some 
method  of  separating  front  and  back 
radiation   must  be  provided. 

In  general,  baffles  ma\'  be  considered 
as  falling  into  two  classifications:  the 
infinite  baffle,  with  its  almost  infinite 
number  of  variations,  and  the  horn.  The 
infinite  baffle  attempts  to  separate  the 
front  and  back  radiation,  either  allow- 
ing one  half  the  energy  to  be  dissipated, 
vinused,  in  a  separate  chamber  or  body 
of  air,  or  in  the  many,  more  familiar 
forms  of  baffles,  to  reinforce  the  front 
radiation  by  delaying  the  rear  radiation 
and  introducing  it,  at  the  proper  time, 
and  in  the  proper  phase,  to  augment  the 
sound  intensity.  A  true  infinite  baffle 
is  seldom  seen,  however,  since  for  low 
frequencies,  a  baffle  radius  of  the  order 
of  13  or  20  //  is  indicated.  The  usual 
approach  to  this  is  to  mount  the  speaker 
in  a  wall.  This  is  not  always  practicable, 
however,  and  the  search  for  a  compact 
baffle  has  brought  forth  a  number  of 
designs,  probably  the  most  notable  being 
the  bass- reflex  enclosure. 

The  bass-reflex  enclosure  is  a  highi\ 
specialized  development  resulting  from 
the  attempts  to  condense  the  size  of  the 


intinitc  baffle.  It  is  not  an  infinite  bat- 
tle luir  does  it  closely  approximate  one. 
The  principle  upon  which  it  operates 
is  rather  simple  to  explain  in  general 
terms,  but  mathematical  development  of 
the  formulae  defining  its  parameters  is 
quite  another  matter.  Shortly  before  the 
point  at  which  low  frequency  respon.se 
begins  to  fall  off,  there  is  a  rise  in 
speaker  sensitivity  at  the  resonant  fre- 
quency of  the  assemblage.  This  resonant 
response  peak  is  utilized  in  connection 
with  a  resonant  column  of  air  in  the 
bass-reflex  enclosiue.  The  resonances  of 
the  two  cancel,  the  speaker  cone  becomes 
effectively  coupled  to  the  air,  and  the 
port,  situated  close  to  the  speaker,  be- 
comes the  virtual  source  of  the  sound 
waves.  By  means  of  this  artifice,  low 
frequency  sound  output  may  be  extend- 
ed about  an  octave.  Below  this  point, 
however,  the  response  drops  off,  thus 
necessitating  the  choice  of  a  speaker 
with  a  low  resonant  frequency  to  begin 
\\ith.  ^^^■thermore,  improvement  in  per- 
formance is  rather  problematical  unless 
the  cabinet  is  designed  expressly  for  the 
specific  loud  speaker  with  which  it  is  to 
be  used.  For  the  casual  or  home  con- 
structor, the  data  necessary  to  design 
such  a  cabinet  is  usually  unobtainable, 
unless  a  small  laboratory  is  at  his  dispos- 
al. In  the  usual  case,  good  results  are  to 
be  obtained  only  when  the  cabinet  has 
been  experimentally  developed  for  a  spe- 
cific application,  usually  by  the  speaker 
manufacturer. 

l'nderstandabl\ ,  then,  the  bass-refle\ 
enclosure  is  somewhat  of  a  makeshift 
d  e  \'  i  c  e,   .-i   "two-wrongs-make-a-right" 


A 

-1  [■ 


(A) 


proposition,  but  it  still  has  nuuh  to  rec- 
ommend its  acceptance.  The  construc- 
tion is  simple  and  economical,  the  cabi- 
net is  of  a  tasteful  shape  and  practical 
size,  and  is  readily  disposed  harmoni- 
ously amidst  the  decor  of  almost  an\' 
room.  This  is  more  than  can  be  said  of 
many  of  the  other  methods  of  baffling. 
The  horn  is  more  to  be  considered  an 
acoustic  transformer  rather  than  a  baf- 
fle. By  effecting  the  transformation  of 
acoustic  power  in  a  high  pressure,  low 
\()lume    current    state    at    the    throat    of 


Vertical  and  lateral  sections  of  the  Klipschorn.  A  comparison  of  the  two 
illustrations  will  reveal  the  added  stiffness  chamber  at  the  rear  of  the 
modified  horn.  (Courtesy  of  Radio  and  Television  News). 


Rear  three-quarter  view  showing 
interior  detail  of  a  folded,  expo- 
nential corner  horn  of  the  modified 
Klipsch  type  constructed  by  Dean 
Everitt.  (Courtesy  of  Wilson  C. 
Stone). 

the  horn,  where  it  is  coupled  to  a  rela- 
tiveh'  heavy  vibrating  source,  the  speak- 
er; to  a  low  pressure,  high  volume  cur- 
rent state  at  the  mouth,  where  it  is 
coupled  to  a  relativeh'  light  vibrating 
medium,  air,  which  acts  as  the  load,  it  is 
seen  that  the  horn  is,  primarily,  an  im- 
pedance matching  device.  Proper  selec- 
tion of  horn  parameters  enables  the  de- 
sign of  units  for  a  number  of  different 
purposes,  although  the  most  common 
use  is  for  high  power  speech  reinforce- 
ment or  reproduction  where  the  atten- 
dant increase  in  speaker  efficiency  and 
power  sensitivity  affords  a  considerable 
reduction  in  expensive  amplifier  power. 
Particularly  for  open  air  use,  the  vari- 
able directional  chaiacteristics  of  a  horn 
pernut  the  economical  use  of  sound 
power. 

There  are  five  types  of  horns;  classi- 
lied  b\-  their  flare,  they  are:  the  conical, 
(lontiniied  on   page   ,itl) 
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edited  bv  Howie  Hadler,  aq.e.  '54 


radar  routs  poachers 

Riiihir — till-  restless  clirtriiiiic  i'\i' 
tliat  sws  through  iiiilfs  ot  tof;  or  ilark- 
iK-ss — is  ilriviiiK  illi-jjal  fishing  trom  the 
coast  ot  Caliiornia. 

Sincp  tlu"  Calitoriiia  Fish  and  Game 
(hvision  installed  radar  on  one  of  their 
patrol  hoats.  the  Albacore,  in  I'M'),  tlie 
number  of  boat  arrests  has  more  than 
doubled. 

Prior  to  the  installation  of  the  radar 
apparatus,  fish  poachinj;  within  the 
California  coast's  three-mile  limit  was 
relatively  easy.  Illefial  fishermen  were 
not  the  least  bit  lear\  of  entering  closed 
fishing  areas  whenever  fog  or  darkness 
descended.  The  standard  operating  pro- 
cedure of  patrolmen  was  to  stop  the 
boat  engines  and  listen  for  the  engines 
of  poacher  boats,  or  wait  for  a  careless 
poacher  to  show  a  light,  or  light  a  cig- 
arette on  deck. 

One  dark  night  recently,  a  patrol 
captain  didn't  see  a  poacher  until  tin- 
patnd  boat's  spotlight  hit  him  after  la- 
dar  had  guided  the  craft  within  a  \ar(l 
of  the  poacher's  boat. 

So  far,  there  has  been  only  one  boat 
arrest  this  year,  due  to  the  effective- 
ness of  the  radar  .system  making  poacii- 
ing  too  great  a  risk  to  attempt.  V'iola- 
tions  of  the  conser\atioii  law  are  be- 
coming extremely  rare,  and  it  is  thought 
that  in  a  few  \ears  poaching  along  the 
California  coastline  will  be  something 
of  the  past,  thanks  to  the  probing  eye 
of   radar. 


artificial  respiration  for  jets 

Starting  jet  engines  b\  "artificial  res- 
piration" has  been  tested  recenth  in 
Korea.  The  method,  in  which  exhaust 
blast  from  one  jet  is  used  to  start  an- 
other directly  behind  it,  seems  to  be  ;i 
practical  means  of  starting  jet  aircraft 
at  advance  bases  where  external  power 
units  are  una\ailable,  or  in  extremely 
cold  weather  where  effectiveness  of  such 
starting  sources  is  reduced.  Because  of 
the  large  amount  of  power  required, 
jet  aircraft  usually  rely  upon  field 
power  units  for  starting,  rarlu-r  riiar; 
their  own   electrical   systems. 

The  tailpipe  of  an  operating  jet  is 
aligned  directly  in  front  and  some  dis- 
tance ahead  of  the  air  intake  of  the 
plane  to  be  started.  When  the  engine 
of  the  lead  plane  is  accelerated  to  full 
power,  the  exhaust  blast  is  sufficient 
to  windmill  the  power  plant  of  the 
starting  aircraft  to  more  than  initial 
firing  speed  and  a  normal  start  is  made. 

This  method  of  starting  jets  sa\es 
many  planes  which  have  inoperative  bat- 
tery systems  or  have  no  access  to  ex- 
ternal power  units,  since  these  planes 
would  otherwise  have  to  be  abandoned 
and    nii^lu    fall    into   enenn    hands. 

adjustable-voltage  control 

Cra[U-  controls  so  >ensiti\e  the>  can 
regulate  the  movement  of  a  25()-ton 
load   to  within  one  thirty-second  of  an 

inch   were   tested    recentK    h\    the    I  .    S. 


\iui\  (^'oipN  c)i  l-.n^ineeis  at  .Mc.\ar\ 
dam  on  the  Columbia  ri\er  near  I  n".a- 
tilla.   Oregon. 

I  )eveloped  by  VVcstinghouse,  the  new 
adjustable-voltage  control  has  been  in- 
stalled on  the  first  of  two  massive  200- 
ton  gantr\'  cranes  for  the  dam.  1  hese 
cranes  will  be  used  to  raise  and  lower 
thf  12()-ton  spillway  gates  at  the  dam. 
When  a  gate  is  raised,  the  load  on  the 
crane  approaches  twice  the  weight  of  the 
gate,  because  of  the  downward  pres- 
sure of  the  water   rushing  under  it. 

I!ach  crane  is  60  //  long,  42  //  wide, 
and  towers  77  //  above  the  top  of  the 
ilam.  Mounted  on  16  wheels,  the  giant 
cranes  move  along  the  top  of  the  dam 
on  rails  placed  ,?4  //  apart. 

The  adjustable-voltage  control  em- 
bodies speed-torque  characteristics  that 
inherentlx  cause  the  motor  to  slow 
down  in  both  the  hoisting  and  lowering 
c\cle  when  the  load  is  increased,  with- 
out change  in  the  setting  of  the  control. 
The  control  monitors  or  measines  the 
load  on  the  motor,  and  adjusts  the  speed 
according!)'.  The  s\stem  provides  a  stall- 
ing torque  of  200  per  cent  of  full-load 
torijue,  thus  limiting  maximum  me- 
cham'cal   and   electrical  stresses. 

The  d-c  motors  for  the  main  hoist, 
trollex',  and  bridge  drives  are  powered 
through  a  four-unit  motor-generator 
set  mounted  in  the  macluiierv  house  on 
top  of  each  crane.  The  set  coinerts  440- 
\<)lt  a-c  power  tii  direct  cuirent  power. 
[  I  (iiiliniiitl   on    /'iigc    .>6  ) 


,7  :i: 


Patrol  boats  equipped  with  radar  stop  fish  poach- 
ing along  the  coast  of  California.  (Courtesy  of  Gen- 
eral   Electric). 


Jet  engines  may  now  be  started  by  an  "artificial 
respiration"  system  without  the  aid  of  booster  sys- 
tems for  power.  (Courtesy  of  General  Electric). 
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Terms  like  atom,  electron,  atomic 
pile,  and  iadioacti\  it\  are  quickly  as- 
sociated with  mass  destruction,  people 
killed,  .Hid  homes  burned.  This  is  ,i 
loi;ical  assumption  because  many  people 
had  never  been  exposed  to  such  term- 
inolos.\'  until  after  the  United  State< 
liiopped  the  atomic  bomb  on  Japan.  It 
was  at  this  time  that  papers  and  maga- 
zines started  an  "understand  the  atomic 
bomb  theory"  movement.  Por  years 
after  the  first  atomic  e.\plosion,  many 
scientists  published  their  own  simplified 
explanation  of  how  atomic  energy  had 
been  used  to  blow  up  cities,  how  radio- 
active burns  have  caused  death,  and 
even  the  theory  of  how  the  atomic 
bomb  may  cause  the  end  of  the  earth. 
As  we  look  back  at  this  first  great  trend 
in  atomic  interest,  it  is  easy  to  see  why 
the  average  person  associates  atomic 
ei'Crgy  with  the  atom  bomb. 

Within  the  last  few  years  a  new- 
topic  in  the  field  of  atomic  research 
has  become  popular,  namely  the  stud\' 
of  radioactive  tracers.  This  project  is 
not  designed  to  develop  a  new  form  of 
destruction,  but  is  going  to  produce  a 
material  that  will  be  beneficial  to  all 
mankind. 

Radioactive  tracers  are  just  what  th.' 
name  implies,  radioactive  materials  th.it 
can  be  traced  or  followed  throughout 
any  movement  or  reaction.  The  tracing 
of  the  movement  and  amount  of  certain 
atoms  in  the  plant-soil  relationship  is 
the  main  object  in  the  stud\-  of  radio- 
active tracers  with  relation  to  agricul- 
ture. Chemistry  has  contributed  greatly 
to  the  improvement  of  scientific  agricul- 
ture, but  chemical  analysis  alone  does 
not  po.ssess  the  competence  that  is  tound 
in  the  tracer  method.  A  plant  can  be 
chemically  analyzed  for  its  phospb.orus 
content,  but  the  plant  it.self  nuist  be 
burned.  This  procedure  is  complicated 
and  not  always  accurate.  With  the  use 
of  radioactive  phosphorus  as  a  tracer, 
the  quantit)  of  phosphorus  in  a  plant 
can  be  determined  accurately  and  sim- 
ply by  using  a  (ieiger-Mueller  coimter. 
The  phosphorus  from  a  fertilizer  can 
be  distinguished  from  that  taken  from 
the  .soil.  The  rate  of  absorption  can  be 
studied  because  the  plant  is  not  de- 
stroyed to  obtain  an  analysis.  The  ad- 
vantages of  the  tracer  technique  ma\ 
make   it    possible    to    formulate     iiiswers 
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o  new  tool  in  agricultural  research  .  .  . 

radioactive   phosphorus 


by  John  Anderson,  ag.e.  '53 


to  man\  fundamental  problems  which 
hold  the  key  to  some  of  natme  s  guard- 
ed secrets. 

Until  now,  the  widest  and  most  com- 
prehensive tracer  research  in  agricul- 
ture has  been  performed  with  radio- 
active phosphorus.  The  prefereULC  is 
probably  due  to  man\'  reasons,  but 
mainly    because    ph()sphoru>    is    a    neces- 

JOHN     ANDERSON 

Born  in  Rockford,  III, 
John  IS  Q  product  of  Eost 
Rocktord    High    School 
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ber  ot  the  AFROTC. 
future  plons  depend 
I     Uncle     Som. 


Block  diagram  of  counting  circuit, 
using  a  scaling  circuit  and  mechan- 
ical impulse  recorder.  (Courtesy  of 
SSSA). 


John,  besides  being  an 
assistant  business  manager 
on  the  TECH,  is  a  mem- 
ber of  ASAE  and  is  serv- 
ing on  o  committee  ot  the 
McKinley    Foundotion. 


sary  element  tor  plant  and  animal  ex- 
istence. Another  factor  that  makes  ra- 
dioactive phosphorus  a  desirable  tracer 
is  that  it  has  a  desirable  half-life  (  14..-1 
days),  which  means  that  half  of  the 
phosphorus  will  be  disintegrated  in  14.3 
da\s. 

The  radioactive  tracer  method  is 
based  on  the  fact  that  a  certain  isotope 
of  phosphorus  will  actually  explode  ;md 
change  form.  During  this  change  in 
form,  some  minute  particles  are  re- 
leased to  move  freeh'  along  their  own 
paths.  The  detection  of  these  particles 
with  the  Geiger-Mueller  counter  is  the 
basis  of  the  tracer  analysis. 

There  are  two  common  methods 
used  in  tracer  research  to  record  the  ra- 
diant energy  emitted  from  the  explod- 
ing isotope.  The  (jeigcr-Mueller  count- 
er will  "click"  every  time  a  radioactive 
isotope  explodes  in  its  presence ;  there- 
fore, by  recording  the  number  of  clicks, 
it  is  possible  to  calculate  the  amount  ot 
radioactive  material  in  one  location. 
When  a  special  film  is  exposed  to  r,i- 
dioactive  radiations,  a  picture  revealing 
the  position  of  the  radioactive  material 
will  form  on  the  film.  The  picture  pro- 
duced in  this  manner  is  called  an  auto- 
radiograph. 

The  production  of  radio:ictive  ele- 
ments by  the  cyclotron,  in  19,?6,  made 
possible  the  use  of  radioactive  phos- 
phorus in  research.  A  group  of  scien- 
tists  ( Hevesy,  Linderstrom,   Lang,   and 


( )lseii  )  was  the  first  to  make  use  of 
the  opportunit\  of  obtaining  radioactive 
phosphfHus  isotopes.  They  made  a  few- 
experiments  with  plants  and  studied  the 
abilities  of  the  tracer.  The  production 
of  radioisotopes  from  the  cyclotron  was 
slow  and  costly;  con.seqiienth .  the  ad- 
\ancement  of  tracer  research  was  hm- 
ited  to  only  33  different  studies  in  the 
ten   year   period    between    1936-1946. 

During  World  War  II,  the  I  nited 
States  Ciovernment  developed  an  atomic 
pile  of  uranium  and  carbon  at  Oak 
Ridge,  Tennessee.  By  exposing  a  neu- 
tral element  such  as  sulphur  to  a  neu- 
tron stream  in  the  pile,  it  was  possible 
to  obtain  a  radioisotope  of  the  element. 
It  was  not  until  1946  that  the  first 
radioisotopes  of  phosphorus  from  Oak 
Ridge  w-ere  made  available  for  non- 
military  research.  With  a  method  to 
produce  radioactive  phosphorus  at  a 
reasonable  cost  and  in  quantity,  tracer 
research  expanded  with  sui  prising  speed. 

In  the  United  States,  tw-o  radioactive 
phosphorus  research  programs  have  been 
set  up.  One  is  a  co-operative  program 
spon.sored  by  the  fertilizer  industry.  The 
other  program  is  supported  bv  the  gov- 
ernment. The  tw-o  systems  share  re- 
(luuliniud    nil    p(U/r    2t) ) 


po:^i°s?-'<'^°'"  ^'' 


Percentage  of  phosphorus  absorb- 
ed from  fertilizer  by  tobacco,  corn, 
and  cotton  at  three  stages  ot 
growth.  (Courtesy  of  SSSA). 
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Uo^KJOA<iA4f.   Ci4ixlL  i^OOieti^   4ie4A/-i. 


by  Mel  Rudich,  gen.e.  '53 


MIS 

( )iu-  ot  the  nidtf  rctciit  I'liiiinci'iiiij; 
socii'tii'S  is  till-  .Mineral  Imlustrii-s  So- 
ciety, a  stiulent  association  of  the  Amer- 
ican Institute  of  Mining 
and    Mctallurjiical    Fn''i- 


This  semester  MIS 
started  ott  with  its  annual 
smoker  wiiich  was  held  at 
the  mini  L  nion  on  October  .v  The 
purpose  of  this  meeting  was  to  acquaint 
the  freshmen  and  transfer  stuilents  with 
the  members  of  the  societ\  and  to  offer 
them  an  opportunity  to  meet  their  in- 
structors on  an  informal  basis.  H.  1.. 
Walker,  head  of  the  department  of  min- 
ing and  metallurgy,  then  introduced  riie 
various  department  instructors.  Coffee 
and  donuts  were  then  served  and  e\ery- 
one  had  a  very  enjo\ahle  time. 

The  first  business  meeting  of  rlie 
year  was  held  on  October  10,  at  wliiili 
time  the  movie  "Copper"  was  shown 
on  the  processes  involved  in  the  mining 
and  refinement  of  copper  as  practiced 
by  the  Anaconda  Copper  Company. 
After  the  film  the  following  officers 
were  elected  for  the  fall  semester:  Darxl 
(laumer,  president;  Richard  McC'lin- 
tick,  vice  president;  Warren  Holland. 
secretary;  and  Robert  Pounds,  treasurer. 

At  present  the  onl\  acti\e  committee 
is  the  Program  and  Publicity  Commit- 
tee headed  by  Chairman  Len  Austin. 
Plans  and  committee  appointments  are 
being  formulated  by  the  officers  of  MIS 
for  the  Open   House  tiext  March. 

CHI   KPSII.ON 
Chi     l.psilon    was    formed    as    a    na- 
tional civil  engineering  honorary  at  the 
University  of  Illinois  in   1922.  The  ob 
g^         jective    of    Chi    Ep.silon    is    to 
increase  the  effectiveness  of  the 
civil    engineering   profession    as 
an   instrument  of  social  better- 
ment.   .Active   members    are    se- 
lected  on    the   basis  of   scholar- 
ship, character,  practibility,  and  sociabil- 
ity— the    four    requirements    of    a    suc- 
cessful  engineer. 

Active  membership  is  open  to  all  stu- 
dents registered  in  the  civil  engineering 
and  a.s.sociated  curriculum  who  are  rank- 
ed as  juniors  or  seniors  in  regular  stand- 
ing and  who  have  maintained  a  grade 
in  scholar-hip  in  the  upper  one  third  of 


their  class.  Il()we\cr.  it  has  been  the 
precedent  of  tile  .Alpha  Chapter  to 
pledge  (inl\  juniors  and  seniors  in  ci\il 
and  general  engineering  with  a  grade 
point  average  of  4.0  or  better. 

The  publication  of  77/c  liiin  hiiidi  k . 
a  monriiU  newspaper  for  ci\il  engineer- 
ing students,  monthh  lunciieons,  busi- 
ness meetings,  imtiation  of  pledges,  and 
the  iiu'tiation  banquet  are  a  few  of  the 
many  Chi  Mpsilon  activities  iierc  on  the 
campus. 

Hob  King,  varsit\  end  coach  of  tile 
mini  football  team,  gave  a  very  inter- 
esting talk  on  football  at  the  October 
lunciieon,  and  Professor  j.  E.  Cribbet 
was  tile  speaker  at  tile  November  lunch- 
eon. 

.\Iemheis  initiated  ,ir  tiie  December 
5  initiation  banquet  were  as  follows: 
Louis  Haucher,  Ronald  Heach,  Charles 
Heilfu.ss,  Tien-Sun-Chang.  Dean  Com- 
piler, (jeorge  Conlee,  Harold  Honatii. 
joim  Kaya,  John  Landgren,  Norman 
Latker.  James  l.ubin,  Khalid  Mah- 
nioud.  Wiliiam  Riciianlson,  Leroy 
Rueseii,  W'illiam  Schiiobricii,  Waiter 
Stanke,  Robert  Stoll,  Alfred  Tarabori, 
Robert  Watson  and  Tom   Willette. 

Officers  for  the  fall  semester  are 
i'cte  Kuhns,  president;  John  Jomiiock, 
vice  president;  Harr\  Hiilman,  secre- 
tary; Stamle\'  Rupiiier.  coiresponding 
secretary;    Henri    Cowger,    treasurer. 

AIKK-IRK 

On  October  IS  an.i  1')  the  AlKK- 
I  R 1'.  sponsored  I'aui  W.  Kiipscii  ot 
ixlipsiii  .uul  .Associates,  Hope,  Ark.  .Mr. 
Kiipscli  il.is  de\eiopeil  a 
corner  speaker  called  the 
Klipschorn  and  he  gave 
two  talks  concerning  it. 
Tiie  first  was  a  nontecii- 
iiical  talk  and  demonstra- 
tion gi\en  at  Smith 
.Music  Hali.  Tiie  second 
talk  was  technical  and 
was  given  at  the  EL 
graduate  seminar  in  100 
Physics  Lab.  At  the  October  30  meet- 
ing .Mr.  Carl  Miller  of  We.ston  Elec- 
trical Instrument  Corporation  gave  a 
lecture  demonstration  entitled  "Behind 
the  Instrument  Dial."  The  lecture  con- 
cerned the  construction  and  movements 
of  tile  basic  electrical  measvning  instru- 
ment-,    tile     .immetei'.     \'oitnieter,     and 


warrmeter.  In-trunients  in  pia-tic  cases 
were  exhibited  showing  intem.il  detail 
•  uul    actual    operation. 

On  .November  8th,  Alfred  Croslty 
and  Walter  Wallin  of  Alfred  Crosley 
and  .Associates  of  Chicago  displayed 
tiieir  exiiibit  of  neuK  de\eloped  elec- 
tronic instruments.  .After  the  meeting 
riu-  exiiibit  was  open  for  public  inspec- 
tion in   1.^8  and   146  EEB. 

The  December  meeting  of  tiie  .AIEE- 
IRE  was  held  at  7  :.30  p.m.  in  l.-iS  FKI5 
December  1.3.  Mr.  .Arthur  L.  Riche, 
vice  president.  Micro  Switch  Division 
of  the  First  Industrial  Corporation. 
Freeport,  III.,  was  the  speaker.  His 
subject  was  ".Micro  Switches." 

ASCE 

.At  the  (October  1 1  meeting  of  the 
student  branch  of  ASCE,  Professor 
(luillou  of  the  h\draulic  department, 
ga\e  an  illustrated  talk  on 
"Scouring  Behind  Bridges." 
Highlights  of  his  talk  were 
emphasized  by  slides  of 
bridges  near  Shelbyville. 
i'rofe.ssor  Richardson,  archi- 
tect, ga\e  a  talk,  "The 
(irowing  Importance  of  Civil  Engineer- 
ing   in    -Architecture"    at   the    November 


lES 

'File  lliuminating  l.ngineering  Society 

is  composed  of  illuminating  engineering 

majors,    illumination    faculty,    and    an\ 

architects   who   are   interested 

.5^^.     in      the      rapidly      progressing 

y^^S     field  of  illuminating  engineer- 

^^^3     i"g-  After  their  business  nieet- 

^^       ings,  the  lES  have  a  speaker 

from  one  of  the  various  larger 

orpoi  ations.    .Mr.    B.    La/.er- 

son,    engineer    for    tiie    Solar    Ligiiting 

Compain',  presented  an  interesting  t;dk, 

accompanied  with  color  slides,  about  the 

modern    store   and    .school    lighting   that 

are    being   installed    in    Chicago. 


industriai 


.A  man  recently  had  a  new  iiou>e 
built.  Inspecting  it,  he  concluded  tiiat 
it  didn't  look  ver\-  strong.  He  mention^ 
ed  it  to  the  architect. 

"Weil,  after  ail,"  replied  the  aiciii- 
tect.  "\ou'\e  got  til  lon-ider  tiiat  w c 
iia\cn't   i;iir   tlu'   w,iilp;qiei-   on    \et." 
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For  engineers 

who  like 
cliallenging  work 


Meeting  this  country's  civilian  and  military 
production  needs  is  providing  an  endless  vari- 
ety of  problems  to  challenge  the  best  of  engi- 
neering brains. 


Here  at  Western  Electric,  as  in  all  big  manu- 
facturing concerns,  the  job  calls  for  the  pooling 
of  special  skills  by  mechanical,  electrical,  indus- 
trial, chemical,  metallurgical  and  other  engi- 
neers— to  come  up  with  the  right  answers. 


The  primary  job  at  Western  Electric — the 
manufacturing  unit  of  the  Bell  System — is  to 
make  the  thousands  of  kinds  of  telephone  equip- 
ment needed  to  keep  this  country's  telephone 
service  going  and  growing.  Many  of  these  prod- 
ucts are  so  tiny  or  so  unbelievably  complex  — 
calling  for  such  precision — that  you'd  think 
they  could  be  made  only  by  skilled  technicians 
working  under  closely  controlled  laboratory  con- 
ditions. Yet  Western  Electric  engineers  devise 
machines  and  techniques  which  enable  workers. 


after  a  short  training  period,  to  turn  these 
things  out  under  factory  conditions.  There's  a 
real  kick  in  doing  work  like  that! 


And,  because  of  the  specialized  experience 
gained  in  our  regular  telephone  job.  Western 
Electric  is  also  working  on  many  important 
communications  and  electronic  equipment  proj- 
ects for  the  Armed  Forces.  Such  things  as  radar 
fire  control  systems  for  the  Navy's  biggest  guns 
and  for  anti-aircraft  guns— radar  bombing  sys- 
tems for  America's  largest  planes — multi-chan- 
nel radio  sets  for  all  types  of  military  aircraft — 
electronic  marvels  to  launch,  guide,  and  explode 
the  latest  guided  missiles — provide  opportuni- 
ties galore  for  creative  production  planning. 


Both  of  Western  Electric's  jobs— telephone 
and  military — are  vital  to  this  country's  present 
and  future  strength.  Both  are  filled  with  chal- 
lenges for  the  best  engineers  of  today  and 
tomorrow. 


^^01WtBecmc^ 


A  UNIT  OF  THE   BELL 


SYSTEM  SINCE  1882 
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by  Bob  Schroder,  ch.e.  '54  and  John   Huber,  ag.e.  '52 


Lust  Mintitf  (Jr/iiiimiii}; 

rhcrcs  ail  exam  coming  up  tomor- 
row so  like  all  good  engineers  my  room- 
mate and  I  are  exerting  ourselves  to 
the  utmost  in  preparation.  I'll  admit  it 
is  a  little  hard  to  concentrate  with  that 
Ksquire  calendar  leering  at  me  from 
the  middle  of  our  muddled  tahle.  Amaz- 
ing, isn't  it,  how  she  can  be  so  discreetly 
clothed  with  two  long  black  gloves. 

Dragging  my  eyes  back  to  the  open 
TAM  text  I  pry  out  a  contusing  ques- 
tion and  fire  it  at  nn  roommate.  I  have 
to  tire  it  with  quite  a  loud  report  for 
he  is  in  his  normal  position  (normal 
to  the  wall)  and  is  playing  one  of  his 
Krrol  (jarner  records.  I  keep  telling 
him  how  it  sounds  like  banquet  mu.sic 
and  every  time  I  do  he  noisily  blows 
his  stacks.  It  realh  does  sound  like  ban- 
quet music  though — don't  know  why  m\' 
saying  so  upsets  him. 

Anyway,  he  finally  turns  down  the 
volume  and  I  repeat  the  question.  Hy 
this  time  I'xe  forgotten  the  answer  I 
wanted  so  while  he  is  dissertating  to 
great  length  on  why  the  frictional  force 
does  no  work  on  a  non-slipping,  rolling 
body  I  turn  my  attention  to  our  belch- 
ing radiator  in  the  corner.  We've  nick- 
named it  "Mt.  V^esuvius"  for  obvious 
reasons.  The  value  is  broke  so  when- 
ever we  want  some  heat  (and  when 
don't  we?)  we  just  unscrew  the  plug 
and  let  the  steam  spew  out.  There  is 
some  discussion  as  to  what  stage  its 
eruptions  typify.  I  say  it  is  in  the  Strom- 
bollian  phase  because  it  doesn't  crust 
over  between  eruptions  but  just  expels 
steam.  My  roommate  however  maintains 
ir  is  in  the  Pelcan  phase  because  of  its 
long  periods  of  dormancy.  (These  dor- 
mant periods  occur  on  cold  days  when 
we  have  no  classes  so  we  usualh'  have 
to  run  outdoors  fairly  often  and  roll 
in  the  snow  to  get  warm.) 

Without  the  plug,  which  has  mys- 
teriously disappeared,  "Mt.  Vesuvius" 
disgorges  enormous  amounts  of  steam. 
This  steam  has  a  marked  effect  on   the 


w.iiipaper  on  that  side  of  the  room  and 
tile  plaster  also  seems  to  be  weakening. 
The  room's  humidity  is  somewhere  in 
the  nineties  and  we  are  trying  to  decide 
whether  to  dry  it  out  by  ha\  ing  a  truck- 
load  of  calcium  chloride  dumped  in  the 
corner  or  just  toss  a  handfull  ot  dry  ice 
toward  the  ceiling  and  let  precipitation 
take  its  course.  We're  afraid  though  that 


gloves  go  good  with  her  blonde  hair — 
about  the  same  shade  as  that  one's  last 
inght.  Wonder  what  she's  doing  now 
.  .  .  might.\  nice  last  night  .  .  .  \cs  in- 
ileeil  .  .  .  like  the  way  she  .  .  . 


JOHN  HUBER 

this  latter  method  would  produce  freez- 
ing rain  and  make  it  very  difficult  to 
get  in  bed.  K\er  tr\  to  sleep  midei'  an 
ice  blanket? 

Dear  roommate  has  finished  his  an- 
swer to  m\  question,  whate\ei  it  was, 
and  has  promptly  fallen  asleep.  Guess 
it's  up  to  me  to  get  my  knowledge  alone 
now.  Let's  see,  a  point  on  a  cylinder 
rolling  down  a  plane  moves  along  a  cy- 
cloida!  path,  therefore,  the  frictional 
force  is  .  .  .  acting  .  .  .  and  those  black 


The  Christmas  holidays  always  seem 
to  be  a  time  for  reviewing  the  jiast  \ear 
and  also  for  looking  ahead.  The  liilyi 
hereby  takes  an  end-of-the-year  look 
into  rile  future.  What  vear  shall  we 
look  at?  George  Orwell'  picked  1984, 
so  tiiat  should  be  good  enough  for  us. 
Witiiout  further  ado,  Homy/ir/l  Bih/c 
presents  the  Highlights  of  U)<S4  on  the 
Engineering  Campus: 

JANUARY 

Tile  return  to  school  f  o  i  1  o  w  i  n  g 
Christmas  vacation  was  postponed  for 
a  day  as  the  Fighting  I  Mini  were  play- 
ing in  the  Kangaroo  bowl  at  Mel- 
bourne, Australia.  The  I  niversit>  air- 
port was  alerted  to  handle  the  influx 
of  jetmobiles  carrying  students  cominf, 
directh  to  school  from  Melbourne,  hn- 
gineering  campus  went  wild  celebrating 
the  victory  over  riic  I  iii\ersit\  of  Mel- 
bourne. Instructors  refuse<i  to  hold 
class  tor  tiiree  da\s.  "Ix-t's  give  the 
bo\s  a  cli.uice  to  celebrate"  was  the 
gener:d    opniion. 

FEMRL  ARY 

Tills  year  the  University  tried  out 
Its  new  system  of  final  exams.  Instead 
ot  writing  finals,  students  used  iiead- 
liieces  especially  developed  by  the  I  .  ot 
1.  These  headpieces  analyzed  the  sru- 
dent's  brain  waves  to  find  out  how 
nuicii  he  knew  about  a  course.  This 
plan  was  a  failure,  though.  A  PE  ma- 
jor acciilently  stuck  his  head  in  an  en- 
gineering physics  headpiece  and  short- 
circuitecl    tile    whole   s\stem. 

.MARCH 

As  a  n()\elt\    this  \ear,  St.   I'at's   Hall 
was  held   as  a  tribal   dance  in   the   Bel- 
gian  Congo.  The  dance  started   at   the 
{  rontiniii/l   nii    pnt/i    oS' ) 
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This  is  a 
magnification 
of  what 
abrasive 
material  ? 


Commercial 
Diamond 


u 


□    Fused  Silicon 
Carbide 

□    Fused  Aluminum 
Oxide 

□    Boron 
Carbide 


The  answer  "Fused  Aluminum  Oxide" 
gives  you  a  passing  mark.  But,  it's  not 
just  ordinary  fused  alumina.  It's  Norton 
S'i  ALUXDUM*  abrasive  in  a  single 
crystal,  containing  more  than  99%  ])ure 
fu.sed  alumina  —  hailed  as  the  "greatest 
abrasive  contribution  to  increased  grind- 
ing production  in  more  than  40  years." 

Hoiv  It's  Made 

When  bauxite  is  subniittei!  to  an  ex- 
tremely liigh  temperature  in  an  electric 
furnace  by  an  ingenious  Norton  Process, 
grains  of  3'2  ALUNDUM  abrasive  form 
in  a  fluid  matrix  where  each  grain  grows 
into  a  single,  complete  crystal  —  strong 
in  shape  and  with  many  sharp  points  on 
all  sides.  The  matrix  not  only  contrib- 
utes to  Si  ALUXDUM  abrasive's 
unique  crystalline  structure  but  also 
absorbs  impurities  from  the  melt.  This 
accounts  for  the  better  than  999t  purity. 

The  matrix  is  then  dissolved  away  by 
a  complicated  chemical  process  and  the 
released  grains  are  washed  and  screened 
to  size.  No  crushing  is  necessary. 

Amazingly  Versatile! 

The  extra  .sharpness  and  crystalline 
form  of  Norton  '6i  ALUXDUM  abra- 
sive enables  it  to  grin<l  cast  iron,  alu- 
minum, l)ronze,  brass,  soft  steel,  liigh- 
.speed  steel  and  cast  alloy  tool  materials. 
Its  versatility  is  further  borne  out  by  a 
tj-pical  report.  In  one  prominent  plant, 
Norton  3'2  ALUXDUM  wheels,  replac- 
ing other  wheels,  accounted  for  over-all 
time  savings,  floor  to  floor,  of:  surface 
grinding  —  '211.3%;  internal  grinding  — 


13.1%;   tool  grinding  —  13.2%;  cylin- 
drical grinding  —  25%. 

Worth  Remembering 

This  example  of  "making  better  prod- 
ucts to  make  other  products  better" 
promises  an  interesting  future  to  young 
engineers  who  want  to  contribute  to  new 
developments.  Xorton  Research  is  well 
worth  investigating. 


Free  Folder 

highlights  the  cost- 
cutting  advantages  of 
Xorton  32  .\HNl)fM 
abrasive  on  countless 
grinding  jobs.  ANrite 
for  your  copy. 


*Trade-Mark  Reg.  U.  S.  Pat.  Off.  and  Foreign  Counlrl 


Gordon  R.  FInlay,  Ph.D.,  Cornell  '42,  examines  a 
specimen  with  the  Metallograph  in  the  Physical 
Testing  Laboratory  at  the  Norton  electric  furnace 
plant  in  Chippawa,  Conada. 


NORTON 

(uiskincj  beffer  products  io  make  other  products  better 


ABRASIVES    '        V    GRINDING  WHEELS 


@ 


OILSTONESi 


REFRACTORIES 


Sf~^j<J,'ABRASHIE  PAPER  S  CLOTH  ,       ^ 
GRINDING  S   LAPPING   MACHINES^^'sK^LABELING  MACHINES JV   [11  NONSLIP  FLOORING 
CERAMIC  SURFACE  PLATES   ic=** 


^» 


BORON  CARBIDE  PRODUCTS 


NORTON  COMPANY,  WORCESTER  6,  MASSACHUSETTS 
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PHOSPHORUS  .  .  . 

I  ,  iiiiliiiuid  /nun  l>(t(/i    IS) 

suits    obtaincil    ami    aic    not    ttyliit;    to 
compete. 

Thf  trrtilizcr  industry  has  a  IMios- 
pliatc  Rfst-arch  conimitttr  with  \'.  San- 
i-hflli  as  its  chairman.  This  committee 
received  510,(101)  in  1^47  trom  volun- 
tary contributions  ^wvn  by  .iO  com- 
panies in  the  tertili/.er  industrx'.  '1  he 
money  was  ^wvw  "exclusively  to  spon- 
sor joint  industry-experimental  station 
research  projects  employiiifr  the  railio- 
active  tracer  technique  tor  the  solution 
ot  tundamental  problems  in  soil-plant 
fertilizer  relationships." 

The  government  tracer  research  pro- 
gram is  operated  by  a  combination  ot 
the  I'nited  States  Department  of  ."Agri- 
culture and  many  individual  state  re- 
.search  .stations.  The  I'SD-A,  with  head- 
quarters at  Heltsville,  .Marsland,  was 
the  first  to  start  the  expansion  of  radio- 
active phosphorus  research.  In  1047, 
five  men  worked  with  radiophosphorus 
in  the  research  laboratory  at  Heltsville. 
In  104S,  twenty-five  men  were  working 
at  Heltsville  alone,  while  the  program 
was  functioning  in  fifteen  different 
states.  -Another  example  of  the  sudden 
expansion  can  be  seen  from  the  increase 
in  the  use  of  radioactive  superphosphate. 
In  1047.  100  lbs  were  used;  in  1948, 
700  Ihs.  and  in  1040,  1,100  lbs  of  trac- 
er material  were  used  throughout  the 
country. 

The  phosphate  research  performed 
with  radioactive  tracers  can  be  divided 
into  three  groups  as  follows:  the  study 
of  fertilizer  application  in  relation  to 
plants  and  soils,  the  study  of  plant  dis- 
tribution of  phosphorus,  and  the  study 
of  phosphorus  metabolism  in  animals. 
These  divisions  are  not  strictly  individ- 
ual because  .some  experiment-^  will  fall 
into  all  three  groups. 

The  use  of  radioacti\e  phosphorus  as 
a  tracer  in  the  stud\  of  fertilizer  appli- 
cation is  by  far  the  most  popular  of  the 
three  groups.  The  demand  for  commer- 
cial phosphate  fertilizer  is  increa.sing 
vearlv.  In  1047,  the  country  spent 
i!;758',0OO,()00  for  17,000,000  tons  of 
fertilizer.  It  is  easy  to  see  that  this 
extra  cost  will  reflect  in  the  price  of 
food  bought  at  the  neighborhood  store; 
therefore,  the  fertilizer  problems  should 
be  everyone's  concern.  The  factor  caus- 
ing the  big  research  demand  is  that  a 
very  low  per  cent  of  this  large  amoimt 
of  phosphate  fertilizer  applied  to  the 
soil  is  consumed  by  the  farm  crops.  Kx- 
pcriments  with  ra<liophosphorus  have 
proven  this  fact,  and  it  is  hoped  that 
with  the  help  of  radioactive  phosphorus 
tracers,  new  methods  to  improve  the 
efficiency  of  fertilizers  can  be  found. 
The  tracer  methods  used  to  find  the 
per  cent  of  phosphorus  absorbed  by  a 
plant  from  a  fertilizer  arc  fairly  simple 


and  eas\  to  understand.  The  procedure 
used  in  an  experiment  to  determine  the 
phosphorus  absorption  of  oat  plants  will 
illustrate  this  point. 

.\  good  grade  of  soil  was  measureil 
into  a  jar,  and  a  dozen  oat  seeds  were 
planted  in  a  circle  around  the  inside 
of  the  jar.  When  the  plants  were  about 
two  in  high,  a  measured  amount  of  ra- 
dioactive phosphorus  solution  was  added 
to  the  soil  in  the  niiddlc  <it  the  circle 
tormetl  b\  the  oat  phmt>.  When  the 
oats  were  ripe,  they  were  harvested  and 
the  amoiuit  of  radioactive  phosphorus 
preseTit  in  the  oats  was  recorded  b\-  a 
Cieiger- .Mueller  co\niter.  By  comparing 
the  number  of  clicks  per  minute  record- 
ed when  the  oat  heads  werv  in  contact 
with  the  counter  to  the  number  of  clicks 
per  minute  recorded  from  a  volume  of 
the  original  solution,  it  was  possible  to 
calculate  that  SS  per  cent  of  the  phos- 
phorus applied  was  .ibsorbeil  bv  the  oat 
plants. 

If  tracer  experiments  of  this  tvpe  are 
performed  with  many  different  farm 
crops,  it  may  be  possible  to  reveal  that 
the  amount  of  fertilizer  left  unused  bv 
one  crop  niav  be  partially  recovered  bv 
different   crops. 

Railioactive  phosphorus  tracers  are 
being  used  to  find  the  reason  why  farm 
crops  make  u.se  of  oidy  a  small  per  cent 
of  the  applied  fertilizer,  and  how  to- 
day's fertilizing  methods  can  be  im- 
proved. This  research  project  can  be 
divided  into  the  solution  of  three  prob- 
lems: what  per  cent  of  phosphorus  is 
fixed  in  the  soil  and  how  it  is  possible 
to  lower  this  percentage;  where  is  the 
best  location  to  applv  the  fertilizer  with 
relation  to  the  plant;  and  in  what  fer- 
tilizer composition  does  the  phosphorus 
best  make  itself  useful  for  plant  absorp- 
tion? It  will  take  many  years  of  re- 
search to  formulate  absolute  answers 
for  the  problems,  but  the  work  has  be- 
i;un  already.  Some  radioactive  phos- 
phorus experiments  have  shown  their 
iniport.ince  by  recording  definite  figures 
relating  to  certain  reactions. 

Phosphorus  fixation  in  the  soil  causes 
the  loss  of  a  large  amount  of  fertilizer. 
The  fixation  occurs  when  certain  soil 
materials  bind  the  phosphorus  m  a  water 
insoluble  state  which  is  not  readily 
available  for  plant  absorption.  With  the 
use  of  radiophosphorus.  it  is  possible  to 
study  the  rate  of  this  fixation  in  differ 
ent  soils. 

The  following  experiment  is  ,in  ex- 
ample of  the  methods  used  in  this  studv. 
A  small  amount  of  radioactive  phos- 
phorus was  combined  into  a  fertilizer 
compovmd,  and  with  a  (jeiger- .Mueller 
counter  the  number  of  radiations  per 
minute  was  recorded  in  a  solution  of 
the  fertilizer.  The  fertilizer  solution 
was  then  shaken  with  a  certain  tvpe  of 
soil.  The  mixture  was  filtered  and  the 
filtrate    tested    with    the    counter.    '\'\\v 


difference  between  the  count  of  the 
original  solution  and  the  filtrate  would 
reveal  the  per  cent  of  phosphorus  fixed 
by  the  soil.  Similar  experiments  per- 
formed on  different  soil  types  revealed 
that  ( varying  with  soil  composition ) 
from  20  to  OS  per  cent  of  phosph(uus 
fertilizer  is  fixed  by  the  soil.  The  fix- 
ation experiments  also  revealed  that  the 
small  amount  of  fluorine  present  in 
commercial  fertilizers  has  a  tendencv  to 
increase  the  phosphorus  fixation. 

rile  second  important  problem  to  be 
solved  in  the  realm  of  commercial  phos- 
phate fertilizer  is  the  placement  of  the 
fertilizer  for  best  results.  Radioactive 
tracers  have  also  been  a  great  aid  to  the 
solution  of  this  problem.  In  the  gen- 
eral method  used  in  .in  experiment  of 
this  kind,  radioactive  phosphorus  fer- 
tilizer was  placed  in  soil  at  different 
locations  with  respect  to  the  plant.  The 
amount  of  phosphorus  absorbed  by  the 
plant  from  the  different  placements  can 
be  found  by  the  use  of  a  geiger- .Mueller 
counter  arrangement.  Many  interesting 
facts  have  been  revealed  by  this  tvpe  of 
experiment.  For  example,  a  tracer  ex- 
periment with  sugar  beets  showed  that 
fertilizers  placed  only  four  in  away 
from  the  seed  were  not  found  in  the 
plant  until  it  had  grown  five  in  high. 
The  sugar  beet  needs  the  fertilizer  at  a 
much  younger  stage  than  when  it  is 
five  in  high.  It  was  found  (in  contrast 
to  the  beet  experiment)  that  fertilizer 
placed  too  close  to  the  potato  seed  dam- 
aged the  young  root;  therefore,  potato 
fertilizer  would  be  more  efficient  if 
placed    five   in   away   from   the  seed. 

An  increasing  number  of  experiments 
are  being  peiformed  with  different 
types  of  phosphate  fertilizer.  An  experi- 
ment with  superphosphate  fertilizer  and 
TVA  phosphate  fertilizers  treated  with 
radioactive  tracers  was  performed  in 
Iowa.  The  results  revealed  that  plants 
consumed  a  slightlv  higher  per  cent 
from  the  superphosphate  mixture.  In  a 
greenhouse,  the  utilization  of  phos- 
phorus from  manure  was  being  studied. 
The  experiment  was  performed  fairlv 
simplv  with  manure  from  sheep  which 
had  been  fed  a  radioactive  |ih<>sphorus 
compound. 

In  the  lu'.n  fiituie,  tracer  tests  will 
be  able  to  tell  the  farmer  how,  when, 
and  where  to  place  his  fertilizer  so  it 
will  have  the  most  effective  and  effi- 
cient  results  on  each   farm  crop. 

Radioactive  phosphorus  tracers  have 
been  used  in  any  studies  relating  to 
plant  consumption  and  distribution  of 
phosphorus.  These  studies  are  very  im- 
portant because  they  reveal  during  what 
period  a  certain  plant  consumes  the 
greatest  amount  of  phosphorus,  how 
each  plant  distributes  its  phosphorus, 
,uid  how  certain  plant  diseases  injure 
plant    tissue. 

{ I  (jnliinii  tl    on    piu/c    4i  ) 


20 


THE    TECHNOGRAPH 


FLAT  SPRING  STEEL 


Manufacturers  count  on  Roebling 
for  absolutely  uniform  quality 


FOR  FLAPPER  VALVES,  shoe  shanks,  measuring 
tapes!  For  steel  rules,  curtain  springs,  snap  springs, 
lock  springs,  drop  wires,  sinker  steel  and  a  thousand 
and  one  other  exacting  uses,  Roebling  high  carbon 
flat  mechanical  spring  steel  is  unsurpassed. 

Roebling  has  one  of  the  largest  specialty  wire 
mills  in  America,  and  our  complete  facilities  for 
producing  flat  spring  steel  give  us  positive  control 
over  every  phase  of  production.  The  final  product  is 


dimensionally  and  mechanically  uniform  .  .  .  cuts 
down  machine  stoppages  .  .  .  minimizes  rejects. 
And  Roebling  flat  spring  steel  is  made  in  a  wide 
range  —  annealed,  hard  rolled  untempered;  scaleless 
tempered;  tempered  and  polished,  blued  or  strawed. 
Roebling  technicians  are  always  glad  to  help 
choose  the  right  flat  spring  steel  for  top  efiiciency  in 
any  given  application.  John  A.  Roebling's  Sons 
Company,  Trenton  2,  N.  J. 


ROEBLNG 


Ionia  Ave  *  Cleveland,  701  Sf.  y^^ 
Los  Angeles,  216  S.  Alameda  St  /|r^?K\ 
1740   17th  St  *  Seattle,  900  1st     \%S~f7 


Atlanta,  934  Avon  Ave   *   Bosfon,  51  Sleeper  St   •   Chicago,  5525  W.  Roosevelt  Rd   •   Cincinnati,  3253  Fredonia  Ave   *   Cleveland,  701  Sf. 
Clair  Ave,  N.E.  *  Denver,  4801   Jackson  Sl  *  Detroit,  915  Fisher  Building   *  Houston,  6216  Navigation  Blvd  *  los  ,' 
*  New  rork,  19  Rector  St  *  Odessa,  Texas,  1920  E.  2nd  St  *  Philadelphia,  230  Vine  St  *  San  Francisco, 
Ave,  S.  *  Tulsa,  321    N.   Cheyenne  St   *  Export  Sales  Office,  Trenton,  N.  J. 
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MISSION  OF  MERCY.  Here,  a  Naval  medical  officer 
is  hcint;  hoisted  aboard  a  helicopter  to  bring 
quick  medical  aid  to  an  injured  sailor  on  another 
ship.  All-out  defense  requires  vast  quantities  of 
steel.  And  U.S.  Steel's  capacity,  far  larger  now 
than  ever  before,  is  being  -still  further  expanded 
to  help  meet  both  defense  and  everyday  needs. 


WHEN  TIN  ISN'T  TIN.  This  young  man's  baby  food 
comes  to  him  perfectly  protected  against  con- 
tamination by  airtight  "tin"  cans.  Hut  those  tin 
cans  are  really  steel  cans  .  .  .  about  97'  ,'  steel, 
with  a  very  thin  coating  of  tin.  And  U.S.  Steel 
makes  thousands  of  tons  of  tin  plate  every  year 
to  be  used  in  forming  billionsof  cans  to  safeguard 
food,  oil,  paint,  and  other  itcm.s. 


Only  STEEL  can  do 


SIPHON  WITH  A  STEEL  THROAT.  Extending  around  the  north  end  of  Soap  Lake 
in  (he  drand  Coulee  area,  this  huge  siphon,  more  than  22  feet  in  diameter, 
will  carry  irrigation  water  from  an  elevation  of  1320  feet  down  into  a 
21.'>-font  dip  in  the  land's  profile,  and  up  agnin  to  an  elevation  of  l.'iOl 
feet.  The  siphon  is  steel-lined  concrete  pipe.  The  3-100  tons  of  steel  plate 
used  to  fabricate  the  liner  sections  were  supplied  by  U.S.  .Steel,  while  the 
outside  traveler  and  form  (insets  and  the  inside  traveler  and  collapsible  ribs, 
were  especially  fabricated  by  U.S.  Steel  for  the  casting  of  this  large  conduit. 


Usin  ti . . .  Thi  nutri  Eilld  Oi  tlii  *lr.  presentod  every  Siin(l.iy  evening  hy  United  States  Steel.  National  Broailcasling  Company,  coast-to-consi  nptwarl(.  Consult  your  newspaper  for  lime  and  station 


AMERICAN  BRIDGt  COMPANY     .     AMERICAN  STEEL  &  WIRE  COMPANY  and  CYCLONE  FENCE  DIVISION     •     COLUMBIA  STEEL  COMPANY     •     CONSOLIDATED  WESTERN 
TENNESSEE  COAL,  IR3N  8.  RAILROAD  COMPANY     •     UNION  SUPPLY  COMPANY    •     UNITED  STATES  STEEL  COMPANY     •     UNITED  STATES  STEEL  EXPORT  COMPANY 


so  many  jobs  so  well... 


EASY  ON  THE  BACK.  When  it  comes  to  shoveling  snow,  you'll  agree  that  this  machim  is  a  f,'reat  improvement  over  thr  dil  hand 
shovel.  Just  as  U'S  S  Cor-Ten  Steel,  of  which  it  is  made,  is  a  great  improvcmLiil.  lor  many  purposes,  over  ordinary  steel.  For 
Cor-Ten  permits  equipment  like  this  to  be  built  lighter,  and  yet  to  possess  the  great  strength  and  rugged  resistance  to  abrasion 
and  corrosion  essential  for  satisfactory  performance.  Only  steel  can  do  so  many  jobs  so  well. 

FACTS  YOU   SHOULD   KNOW   ABOUT  STEEl 

Steel  costs  less  than  every  other  metal  in  the  world.  It  is 
cheaper  per  pound  than  the  cheapest  material  from 
which  clothing  is  made.  It  is  cheaper  than  the  lumber  that 
goes  into  your  home.  It  is  even  cheaper  than  the  pulp 
upon  which  your  daily  newspaper  is  printed. 


MODERN  MAILING  ROOM.  Ever  wonder  liow  all  those  millions  of  magazines  that 
III  printed  every  month  in  America  are  packaged  for  shipment?  Many  of  them 
ir.    tied  into  wrapped  bundles  with  Gerrard  Round  Steel  Strapping,  made  by 

10..^.  Steel — on  Gerrard   Model  (J  semi-automatic  tying  machines  like  these. 

UNITED  STATES  STEEL 

C'^^t'/p/'/uf  to  J^ia'/il a  Jjel/c'r/lmi'n'cii 


ciprng 


This  trademark  is  your  guide 
to  quality  steel 


STEEL  CORPORATION      •      GERRARD  STEEL  STRAPPING  COMPANY    •      GUNNISON  HOMES.  INC.     •      NATIONAL  TUBE  COMPANY     • 
UNITED  STATES  STEEL  PRODUCTS  COMPANY   •    UNITED  STATES  STEEL  SUPPLY  COMPANY  •    UNIVERSAL  ATLAS  CEMENT  COMPANY 


OIL  WELL  SUPPLY  COMPANY 
VIRGINIA  BRIDGE  COMPANY 


HYSTER    COMPANY  .  .  . 

I  .  ijiiliniiiil  fioiii  f>iit/i    I  1  ) 

Thf  rfmainiiiK  full  side  ot  thi*  "L"  is  di'votcd  to  this 
opcratiun.  The  first  step  of  final  assembly  begins  when  thi- 
trunnion  counterweiEht  is  brought  in  from  tht  outside 
storage  stacks  ami  set  upon  the  dolly  which  carries  it  down 
the  assemblv  line.  At  thi>  station,  the  h\draulic  package 
unit  is  in>talled.  anil  the  frame  is  lowered  over  the  entire 
unit.  The  muffler,  gas  tank,  rear  wheels,  axle,  motor  br.ic- 
ket,  generator,  and  fire-extinguisher  are  also  mounttil  on 
the  frame  here.  Now  on  to  station  number  two.  ( )ii  the 
production  line,  right  by  station  two,  the  sub-assemb!\  of 
the  hyilraulic  tank  and  valve  is  carried  on.  Station  two  then 
installs  this  unit,  plus  the  tilt  cylinder,  and  connects  the 
h>draulic  unit  installed  at  station  one.  .Xnother  sub-assembly 
is  coruiecteil  with  station  three.  The  complete  power  unit. 
motor,  clutch,  and  transmission  is  built  on  its  own  assembly 
line  intersecting  the  main  line  at  right  angles.  .A  complete 
test  is  run  during  this  sub-assembh  operation,  aiul  the  power 
unit  is  approved  before  installation.  This  power  unit  is 
installed  at  station  three,  where  dash  unit,  wiring,  horn, 
differential,  and  rear  steering  mechanism  are  also  connected. 
At  station  four,  the  front  steering  assembly  is  added,  along 
with  the  brakes  and  battery.  The  fifth  station  adds  what- 
ever accessories  are  desired,  completes  all  connections  and 
readies  assembly  for  the  installation  of  the  upright  hoist 
uiu't.  After  this,  at  the  sixth  station,  there  is  the  final  addi- 
tion of  the  upright  hoist  assembly  with  front  wheels  and 
overhead  guard.  Now  completed,  the  lift  truck  is  driven 
from  the  assembly  line  for  inspection,  final  spray  painting, 
and  final  inspection  prior  to  shipping.  Parallel  to  this  main 
assembly  line,  there  is  a  quasi-assembly  line  for  the  pro 
duction  of  the  Sa/ishiiry  turret  truck.  At  present,  due  to 
the  diversity  in  models,  since  approximately  2S  variations 
are  available,  this  assemblv  line  is  to  a  great  extent  a  custom 
construction  operation.  The  Seilishury  turret  truck  handles 
20,000  //'  loads  with  its  five  horse  motor,  ami  is  expected 
to  be  of  great  use  to  the  railway  industry. 


Hyster  <nul    )  mi 

Within  the  last  tuo  \ears,  H\>ter  in  Dainille  has 
doubled  its  payroll,  and,  at  the  present  time,  is  employing 
sligbtK  less  than  500  workers.  This  trend  has  rather  an 
encouraging  flavor  for  those  of  you  who  will  soon  be  meet- 
ing the  labor  market,  tor  it  means  that  there  will,  in  all 
probability,  be  a  promising  demand  for  engineers  cajiable 
of  meeting  Hyster's  requirements.  When  considering  these 
"requirements,"  it  is  well  to  note  that,  at  present,  a  large 
percentage  of  Hyster's  engineering  staff  is  comprised  of 
University  of  Illinois  graduates.  It  is  a  policv  of  the  plant 
to  do  nuich  of  the  recruiting  for  industrial  talent  from  thiv 
University.  Hyster's  affinity  for  University  of  Illinois 
engineering  students  is  particularh  fortunate  because  of 
the  fine  working  conditions  which  are  present  at  the  plant. 
There  are  the  usual  inducements,  paid  holidays,  overtime 
premiums,  a  paid  vacation  schedule  based  upon  length  of 
employment,  wage  differentials  for  workers  of  second  and 
third  shifts,  an  annual  bonus,  and  a  pension  plan,  but  tiv 
friendly  spirit  that  prevails  is  also  an  invaluable  asset.  For 
example,  one  of  the  men  remarked  to  me.  "I've  only  been 
here  a  little  over  a  year,  but  I'll  bet  that  I  already  know 
400  of  the  500  men  in  this  plant  by  name.  "  This  seems  to 
be  the  rule  rather  than  the  exception.  It  spells  cooperation. 
Reflecting  this  cooperative  spirit  is  the  employee  tirgani/.ed 
credit  union  for  saving  and  borrowing,  and  the  mutual  bene- 
fit association  which  compensates  members  for  time  lost 
through   illness  or  accident   which   is  not  covered   h\    work- 


men's compensation.     1  lie    Hvster   tamilx    also   has   its   sports 
agenda,  inchuling  bowling,  basketball,  and  baseball. 

Though  predictions  as  to  any  future  trend  is  risk\ , 
whether  Rose  Howl  or  industr\',  present  indications,  as 
reflected  in  a  iliscussion  with  members  of  the  iiroduction 
planning  staff,  seem  to  indicate  th.-it  the  expansion  of  a 
growing    Ihstei'    t'o.    will    .iccommod.iti-    tin-    t.ilcnts    of    .i 


The  QN-20  can  be  equipped  with  a  revolving  Load- 
Grab.  This  particular  model  has  a  1 2  ft.  lift.  (Cour- 
tesy of  Hyster  Co.) 

few  new  engineers  in  the  ne.-ir  future.  I  his  max  he  iit  more 
importance  to  \ou  due  to  the  f.act  that  Hxster  has  long 
followed  the  policy  of  picking  young  men  for  the  organiza- 
tion. The  cumulative  effect  of  this  information  is  best 
summed  in  this  suggestion:  If  you  are  interested  in  obtain- 
ing information  as  to  YOL'R  opportunity  with  Hxster  Co., 
contact  \'ic  Vandexoir,  the  xcrx  .ible  persoruiel  manager, 
xxhii  xxill  he  iilad  tn  discuss  job  opportunities  xxit'i  xou. 

Next    Month     ('f)iti(il    J  iitiiiihy    Divisiiiii.    CJencral 
Motors   Corporation 
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Freedoms  window  in  the  Iron  Curtain" 


You've  read  the  story  of  last  summer's 
TV  demonstratious  in  Berlin.  It  at- 
tracted a  million  and  a  quarter 
Germans  —  including  thousands  who 
slipped  through  the  Iron  Curtain  to 
see  Western  progress  at  work. 

Behind  this  is  another  story:  How  RCA 
engineers  and  technicians  broke  all  rec- 
ords in  setting  up  these  Berlin  facilities. 
The  project  called  for  a  TV  station  and 
studio,  a  lofty  batwing  antenna,  and  (he 
installation  of  1 10  television  receivers  at 
strategic  points.  Such  a  program  would 
normally  take  several  months  to  com- 


plete. It  was  installed  and  ]iut  to  work 
hy  HCA  in  a  reeord-hreakiiig  85  hours! 

Programs  witnt'ssecl  by  Berliiicrs  included 
live  talent  shows,  sports  events,  news  eoin- 
nientarics  and  dramatizations  of  the  Mar- 
shall Plan.  Obser\'ers  pronounced  reception 
fully  up  to  American  standards  — another  im- 
pressive demonstration  of  democracy's  tech- 
nical ingenuity  and  leadership. 


Sfc  t\ie  latest  wonders  of  rcidio,  tclccision, 
and  electronics  at  RCA  Exliihilion  Hall.  36 
West  49th  St.,  A'cir  York.  Admission  is  free. 
Radio  Corporation  of  .America.  RCA  Build- 
ing, Radio  City,  New  York  20,  N.  Y. 


Continue  your  education 
with  pay  — at  RCA 

f  Graduate  Flcctrical  Engineers:  HCA 

\ictor— one  of  the  world's  foremost  manu- 
facturers of  radio  and  electronic  products 
— olFcrs  you  opportimit>'  to  gain  Vtilu-ible, 


(•11- 


ndi-d   Ir 

s.ll.l 


ul 
|.,..,rtun,ti, 


xpcri 


for  ad- 


\.uuvmvn\.  Hrrr  ar<- only  Kvi- ,,l  llie 
proJL-Lts  which  offer  luuisual  promise; 

•  Development  and  design  of  radio  re- 
ceivers { including  broadcast,  short-wave 
and  FM  circuits,  television,  and  phono- 
graph combinations). 

•  Advanced  development  and  design  of 
AM  and  FM  broadcast  transmitters.  H-F 
induction  heating,  mobile  commimications 
i-qiiipment,  relay  systems. 

•  Design  of  component  parts  such  as 
coils,  loudspeakers,  capacitors. 

•  Development  and  design  of  new  re- 
cording and  producing  metliods. 

•  Design  of  receiving,  power,  cathode 
rav,  gas  and  photo  tubes. 

^Vril,■  lodmi  (ri  Colhar  Relations  Divi- 
Mori,  7i('A  Viclnr.  Cinmlen.  Nrw  Jcrseii. 
Also  nianv  opporlnuities  for  Mechanical 
and  C:heinical   Dngineers   and   Physicists. 


H/or/af  Lscfc/er  /n  "^oc/Zo  —  7-/rsf-  in  'Te/ei^/s/'on 
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by  Tom  Madden,  m.e.  '54,  Henry  Spies,  ag.e.  '52 


JACK  RITT 

( )iu"  i>l  tlif  l)^lt^tan^lm^  mciiibfi>  iit 
the  Kfbiu;ir\  ;:r;i(lii;irin;;  class  is  jack 
l\itt.  Hf  will  rciTiM'  his  dcnifi'  ii)  com- 
mimications  ciijiinccrin^  in  the  ilenart- 
nicnt  ot  cli'Ctricai  ciij;iiUTriii};. 

A  iiativr  <)t  Racine,  Wisconsin,  jack 
is  a  veteran  of  22  months  in  the  Navy. 
Diirinii  his  militar\  career  he  attended 
electronics  school  and  served  as  a  trans- 
mitter attendant  in  Henmida.  A  true 
dry  land  sailor,  the  most  water  he  en- 
countered was  in  a  tropical  hurricane 
while  stationed   there. 

jack  entered  the  I  iii\ersit.\  ot  Illi- 
nois in  September.  I''4S,  soon  after 
beinj:  discharged  from  the  Navy.  Since 
that  time,  he  has  been  making  himself 
known  throughout  the  campus.  A  mem- 
ber of  Delta  I  psilon  fraternity.  In- 
worked  on  the  Campus  Chest  duriii;^ 
his  first  \ear.  His  other  activities  in- 
clude being  a  member  and  secretary  of 
AlKK-IRE,    chairman    of    the    awards 


JACK  RITT 


committee  of  lOta  Kappa  Nu,  electrical 
engineering  honorary,  Tau  Heta  I'i,  an<l 
List  >ear  he  was  \  ice  president  and  this 
\e.ir  president  of  Sigma  Tau,  engineer- 
ing honorary.  He  also  is  song  leader 
;uid  hovise  manager  of  his  fraternity. 

His  collegiate  career  has  also  in- 
cluded one  semester  at  the  I  niversit>' 
of  Wisconsin,  where  he  fulfilled  the 
dream  of  most  engineers  and  took  no 
engineering  courses. 

When  he  has  time  for  iiobbiis.  In- 
pursues  his  favorite,  photograplu.  He 
has  been  an  amateur  iihotographer  for 
the   last   eight   years. 

In  February,  industr\  will  gain  an 
outstanding  engineer.  His  campus  as- 
sociates are  sure  that  he  will  exceed 
expectations. 

BOB  LENZINI 

.Man>  >tM(lents  iicii-  at  Illinois  are 
tamiiiar  with  the  fine  defensive  line 
work  of  Hob  Lenzini  'S4  on  Saturda) 
aftci  noons  in  .Memorial  Stadium.  Few 
lit  rliem,  howe\er,  realize  that  Hob's 
real  .imbition  for  life's  work  is  a  career 
m   civil   engineering. 

Hnh,  wiio  li\es  in  North  Chicago, 
lilmois,  graduated  from  Waukegan 
Township  high  school  with  the  class  of 
l'*S(l.  While  attending  Waukegan  high, 
lie  studied  a  college  preparatory  course 
containing  the  courses  needed  tor  entry 
into  the  r.  of  I.  college  of  engineering 
and    at    the    same    time   participated    ac- 


/ 


X 


r    \ 


tt. 


I?()B  l.KNZIM 


ti\il\  in  football  and  track.  When  asked 
\\  h\  lie  ciiose  engineering  to  study.  Hob 
replied  that  lie  has  always  been  in- 
terested in  it  .uul  decided  some  \eais 
.ago  to  t.ike  it  up  upon  entering  college. 
.A  sophomoie  m  ci\il  engineermg.  con- 
struction option.  Hob  finds  that  his 
schoolwork  and  football  playing  keep 
him  well  occupied  must  of  the  time. 
Hob  is  a  mendx-r  of  the  local  ch.ipter  ot 
(  I  iiiittniit  (l   on    f<'<H'    ■^"  ) 
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Behind  Every  Success  There's     BBB|| 

PLANNING         ^^ 

by  H.  V.  FULLER,  Siipt.  Time  Study  and  Planning  Dept. 
jeneral  Mmhincry  Division,  allis-chalmers  manufacturing  company  (Graduate  Training  Course  1939) 


PLANNING  is  an  important  part  of  man- 
ufacturing machinery — and  of  builJ- 
ing  a  career,  loo.  This  planning,  however, 
must  be  based  on  information  and  ex- 
perience. You  don't  always  have  all  the 
facts  about  industry  that  you  need  at  the 
time  you  leave  engineering  school  and 
start  planning  your  own  future.  At  least, 
that's  the  way  it  was  with  me  when  I  got 
my  degree  in  Mechanical  Engineering  at 
University  of  Wisconsin  in  19.^6. 


engineering  drawings  and  material  specifi- 
cations. And  from  this  data  we  plan  the 
sequence  of  manufacturing  operations — 
determine  the  equipment  and  tooling 
required,  and  set  up  time  standards  for 
each  operation. 

You  can  get  some  idea  of  the  volume 
of  work  from  the  fact  that  our  West  Allis 
Machinery  Division  shops  ship  an  aver- 
age of  eight  million  pounds  of  finished 
machinery  per  month — representing  a 


Ni'H  3(l-ft.  boring  mill  now  operating  in  Allis-Chalmers' West  \lli-,  >,llop^  It  supplements 
oilier,  slower  40  ft.  mill,  and  greatly  increases  capacil)  on  big,  liea\>  work  Both  mills  are 
scheduled  practically  around  the  clock,  seven  days  a  week. 


I  took  a  job  with  a  big  manufacturer, 
but  within  a  year  the  work  I  was  doing 
ended,  and  my  employers  referred  me  to 
the  Allis-Chalmers  Graduate  Training 
Course.  I  enrolled  in  1937 — and  then  my 
knowledge  of  industry  really  began  to 
grow.  There  was  the  usual  round  of  the 
plant — shops,  offices,  various  departments 
— where  I  saw  a  wide  range  of  work  at 
first  hand.  I  worked  with  steam  turbines, 
pump  testing,  and  on  the  electrical  test 
floor.  About  half  way  through  the  two- 
year  course  I  got  really  interested  in  the 
manufacturing  side  of  the  business.  After 
four  months  of  plant  layout  work  I  went 
to  the  Time  Study  and  Planning  Depart- 
ment, and  finished  out  my  course  there  in 
1939.  In  1945  I  became  Superintendent. 


range  of  products  from  small  V-belt 
shea\es  to  massive  crushers,  steam  and 
hvdraulic  turbo-generating  units,  cement 
kilns,  sewage  pumps,  motors,  flour  mills, 
and  power  transformers. 

Look  Before  You  Decide 

As  a  Graduate  Training  Course  engineer 
here  you  may  become  interested  in  manu- 
facturing. There's  a  great  need  for  trained 
engineers  in  this  work.  Or,  you  may  find 
your  interest  lies  in  some  other  field — 
designing,  research,  sales,  personnel,  ser- 
vice anderection.  lnanycase,theGraduate 
Training  Course  gives  you  a  chance  to 
look  them  all  over,  gain  practical  tirst- 
hand  experience,  plan  your  career  on  a 
sound  basis  of  knowledge. 

Do  Your  Own  Planning 

The  course  is  flexible — you  help  plan  it 
yourself  and  can  change  it  as  new  interests 
or  opportunities  develop.  There's  no  other 
spot  in  industry  that  offers  such  a  wide 
range  of  experience — so  many  choices  for 
a  career. 


If  you  want  to  get  further  details  as  to 
qualifications,  salary  and  operation  of 
the  course,  get  in  touch  with  any  Allis- 
Chalmers  district  office.  Probably  the 
manager  was  a  G  T  C  himself.  Or,  write 
for  literature. 


This  Is  the  Starting  Point 

In  this  department  we  really  start  the 
manufacturing  operation.  We're  given  the 


One  of  the  three  6000 
kw  3-niachine  Allis- 
Chalmers  motor-gen- 
erator sets  in  large 
hastern  steel  mill. 
These  units  provide 
direct  current  for 
motors  driving  68- 
incli  hoi  strip  mill. 


ALLIS-CHALMERS 


Ailis-Cliatniers  Manufacturini^  (  ompany, 
Milwaukee  I,  Wisconsin 


DECEMBER,    1951 


27 


RESEARCH  .  .  . 

\  (  •inliniii  il   I'Ufii    />iii/t    '' ) 

M.i\<'N.  TluTf  art-  not  fiiough  ot  tliciii. 
Arrosols  obscure  vision  bfcausi'  thi'v 
scattrr  li(;ht  waves.  The  ainouiit  ol  lijiht 
scatttTcJ  ilcpciuls  upon  the  size  ami  con- 
centration ot  the  particles  as  well  as  the 
itiiiev  ot  retraction  ot  the  material. 
Most  liquiii  aerosols  scatter  light  most 
ittecti\el\  when  in  the  ratine  of  M..^ 
to  ll.()  microns  in  diameter.  Large  ilrops 
ilo  not  scatter  light  as  et'tectively,  but 
they  absorb  some  to  contribute  to  ob- 
scuration. The  familiar  blue  ha/e  of 
industrial  areas  is  ilue  to  particles  of 
n.,>  to  0.6  microns. 

The  mass  of  particles  0.5  microns  in 
diameter  necessar\  to  obscure  vision  is 
about  500  milligrams  per  square  meter. 
(  Notice  that  concentration  is  given  by 
area  and  not  xolume.  This  means  that 
if  one  were  looking  through  a  tube  one 
meter  square,  he  could  see  only  as  far 
as  the  500  milligrams  of  aerosol  oc- 
cupied the  tube.  If  the  volume  were 
one  cubic  meter,  the  visibility  wnulil 
be  one  meter.  If  the  volume  wen-  Id,- 
000  cubic  meters,  \isibility  would  be  10 
kilometers.)  An  aerosol  of  this  size  at 
a  concentration  of  one  milligram  per 
cubic  meter  allows  1,600  feet  visibility. 
A  fog  of  200  milligrams  per  cubic  meter 
with  a  particle  size  of  5  to  50  microns 
has    a    500-foot    visibility.    While    the 


Cleaned  air  out 
—  Exilduct 


Dust  outlet 

To  dusl  hopper 

The  cyclone  separator  is  the  most 
widely  used  type  of  gas-cleaning 
equipment. 


small  aerosol  would  have  1,600  particles 
per  cubic  centimeter,  the  fog  would  sel- 
dom have  more  than  five. 

Because  the  mass  and  momentum  ot 
.lerosol  particles  are  \er>  small,  the  par- 
ticles tend  to  follow  the  streamline  flow 
pattern  of  the  gas  around  an  obstacle. 
This  limits  water  sprays  as  a  means  of 
removing  aerosols  from  gases  since  the 
particles  merely  flow  around  the  drops 
of  water.  A  spra\  scrubber  is  \isefid 
oid\  witli  particles  of  large  size,  and 
then  oid\  \\  luri  the  gas  is  exposed  to 
tlu-  spra>  liii  1  5  to  M)  seconds.  This 
same  propcrt\  limits  the  use  of  baffles 
for  removing  small  aerosols.  A  combi- 
nation of  spra>'  and  baffles  is  often 
fairly  effective,   however. 

If  an  aerosol  is  sufficientK  concen- 
trated, the  particles  will  coagulate  and 
lower  the  concentration.  The  rate  of 
coagulation  is  approximately  proportion- 
al to  the  square  of  the  concentration 
and  almost  independent  of  the  particle 
size.  Aerosols  existing  in  the  atmos- 
phere will  not  contain  more  than  100,- 
000  particles  per  cubic  centimeter. 

Even  though  the  vapor  pressure  of 
small  droplets  is  higher  than  normal, 
small  liquid  aerosols  quickly  e\aporate. 
Since  oid\  so  much  liquid  can  be  con- 
tained by  the  gas  as  a  \  apor,  larger 
drops  are  formed  at  tlie  expense  of 
the  smaller  ones.  This  explains  why 
{continued  on   page   32) 
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WASHINGTON'S  LENCSHIRE  HOUSE 

AIR  CONDITIONED  BY  FRICK 

The  126  apartments  in  this  new  8-story  building  on  Wisconsin  Avenue 
art  kept  cool  and  comfortable  by  three  Frick  refrigerating  machines. 
Evaporative  condensers,  placed  on  the  roof,  save  95%  of  the  water 
otherwise  required. 

Installation   by  Harvey  W.  Hottel,  Inc.,  Frick  Distributors  at  Wash- 
ington, D.  C.  Lencshire  House  was  built  and  Is  owned  by  The  Lenkirt 
Construction  Company. 

A  Frick  air  conditioning  unit 
(of  5  or  71/2  hp.  siic)  or  a  cen- 
tral system  like  that   a\   Lenc- 
^  K  lA.^^^^H    shire      House,      will      increase 

profits  in  your  business. 

r/ir    hrirk    (.rmliinl,-    Traininf 
(nuru-  m   K.lr,f,rali„n  and  Air 


I  fmrmmf  mm4  imwmiB  Mukmtrf 


When  the  country's  largest  railroad 
loudspeaker  system  .,,,  p,,,,ed  in  .he  Bahin,„re 

and  Ohio  s  yards  near  Chicago,  the  choice  of  cable  to  be 
used  was  a  key  factor.  With  37  miles  of  underground 
table  involved,  subsequent  maintenance  costs  could  con- 
ceivably be  a  major  item  if  any  but  the  best  cable  were 
to  be  used. 

Okonite  cable  was  chosen  for  this  job  because  of  its 
superior  rubber  insulation  and  the  resistance  of  its 
Okoprene  sheath  to  alkalis,  acids,  oils  and  other  corrosive 
substances  encountered  in  railroad  yard  installations.  To- 
day, 197  two-way  loudspeakers,  50  paging  speakers,  a 
complete  telephone  and  printing  telegraph  system,  and  an 
independent  inter-communicating  system  between  offices 
in  the  yard  are  operated  over  Okonite  cables  in  this 
network. 

•      •      • 

Tough  jobs  are  the  true  test  of  electri- 
cal cable  .  . .  and  installations  on  such 
jobs  usually  turn  out  to  be  Okonite. 


OKONITE 
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choice  for  the  future? 


•  It  takes  all  kinds  of  engineers  to  design,  produce  and  distribute 
Square  D's  broad  line  of  electrical  equipment. 

•  Throughout  its  years  of  expansion  Square  D's  prime  source  of 
engineering  talent  has  been  schools  such  as  yours.  Not  only  electrical 
engineers.  Mechanical  and  industrial  engineers,  too. 

Would  you  like  to  know  more  about  Square  D  and  the  opportunities  we  offer? 


-^^-■^^^^€o./,,,^^ 


^ 


'^'>"«s,ma,lce,,,„. 


■  ^  ^  ■"'   ^    « 


SQUARE   D  COMPANY   CANADA    LTD,  fORONTO  •   SQUARE   D  dt  MEXICO,  5. 


AEXICO   CITY,  D.  F. 
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GRILL  CLOTH  .  .  . 

i  i  'iiiliniK  (I  I'litii  t"i>l<  l-^' 
the  paraholii',  tlif  i-xpoiifiitial.  tin-  li\- 
|ifrb<ilic.  ami  tlu-  cyliiulrical.  Ilic  la>t 
I-.  more  to  bt*  considiTcil  a  traiisinissioii 
liiK-  and  is  usal  in  only  oni-  instancr; 
rhf  acoustic  labyrinth,  a  toklfii  cylin- 
ilrical  horn  which  achif\cs  the  purposf 
cit  an  intiiu'tf  battle — pha.se  inversion. 
The  acoustic  lab\rinth  may  be  a  \er\ 
compact  iniit,  but  its  complex  structural 
nature  makes  it  a  somewhat  less  invitinj: 
v)lution  to  the  problem  than  would  ap- 
pear upon  first  consideration.  Of  the 
remaining;  types,  the  exponential  and  hy- 
perbolic horns  are  most  wideK  used. 
While  an  infinite  horn  will  not  radiate 
power  below  its  cut-off  frequency,  the 
finite  exponential  and  hyperbolic  horns 
r.idiate  almost  undiminished  power  up 
to  the  cut-off,  with  the  hyperbolic  ex- 
hibiting a  slijjht  rising  characteristic 
and,  altboufjh  power  is  attenuated,  botli 
will  radiate  below  cut-off,  whereas  tlic 
finite  conical  ami  parabolic  horns  not 
only  do  not  radiate  below  cut-off,  but 
allow  a  decided  attenuation  of  radiated 
power  before  cut-off  is  reached. 

Koldeil  exponential  horns  are  widely 
useil  in  theatres  for  efficiently  radiatinji 
large  amounts  of  low  frequency  power. 
In  a  size  commensurate  with  readv 
placement  amongst  residential  furniture 
is  the  Klipschhorn,  a  folded  exponential 


corner  horn  of  minimum  dimensions. 
The  design  ami  construction  of  such  a 
unit  is  exceedingly  invoKed  and  repre- 
sents a  handsome  investment  of  time 
and  money,  thus,  unfortunately,  placing 
this  very  desirable  d(\(lnpment  out  of 
general   consideration. 

Placement  of  the  spe.ikers  and  en- 
closures is  quite  important,  particular!) 
so,  in  the  home.  Most  loudspeakers  and 
baffling  structures  exhibit  directional 
characteristics  to  a  greater  or  less  de- 
gree. Lsualh,  the  resultant  acoustic 
power  is  concentrated  along,  or  near, 
the  axis  of  the  speaker.  I'lacement  of 
the  speaker  assemblage  near  the  middle 
of  a  wall  results  in  .several  "dead" 
spots  in  the  adacent  corners  of  the  room. 
If,  however,  the  speaker  is  placed  in  .1 
corner,  not  only  is  this  undesirable  con- 
dition ameliorated,  but  an  even  more 
attractive  di\idend  accrues.  Since  the 
solid  angle  through  which  the  source  is 
required  to  ladiate  has  been  reduced 
from  1-  to  -,  or  ::  to  -/'2  steradiaiis, 
the  a\er.ige  power  radiated  has  been 
increased  b\  a  factor  of  at  least  two. 
and  possibly  four.  These  effects  hold 
rigorously  for  a  simple  point  source 
only,  but  apply  approximately  for  an 
open  radiator  such  as  a  speaker  in  a 
flat  baffle,  ami  may  be  extended  to 
other  t\pes  upon  occasion.  This  effect 
nia\  lie  duplic.ited  b\-  mounting  two,  or 
tour,   oi-   more   single   speakers   close   to- 


gether on  a  large  flat  baffle.  The  ef- 
fective mutual  radiation  impedance  is 
incre.ised  to  the  point  where  the  cones 
are  etfecti\el\  coupled  to  the  air,  where- 
upon, the  spcikers  not  only  become  more 
efficient,  but  more  distortion-free.  There 
is  still  another  advantage  to  this  sys- 
tem. I  sing  several  speakers  of  lower 
power  dissipation  capabilities,  smaller 
speakers  possessing  a  higher  upper  cut- 
off frequencv  are  acceptable,  providing 
;i  rather  novel  and  inexpensive  manner 
of  attacking  the  problem. 

This  last  mentioned  nutluxl  apjiears 
most  attractive,  and  is  certainly  worthy 
of  further  investigation,  because  it,  of 
all  the  various  systems,  does  not  involve 
.1  jirohibitivelv  expensive  and  compli- 
cated approach.  Surely,  there  must  be 
an  easv   wav  to  do  it ! 


INTRODUCING  .  .  . 

(•  iiiiliiiiit  il  liiini  fxiijf  It) 

I'elt.i     T.ui    Delta    national    social    fra- 
tcinity. 

I  |ion  grailu.ition  his  plans  are  stnct- 
1\  in  construction  engineering,  as  he 
plans  to  end  his  football  career  here  at 
Illinois.  So  here's  "hats  off"  to  Hob 
Lenzini — first  string  guard  for  the 
Fighting  Illini,  and  a  fine  engineering 
student.  Best  of  luck.  Bob.  in  both  of 
\()ur  chosen   fields  of   endeavor. 
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Dragonfly  eye  for  a  war  plane— 
blown  of  optical  glass 


As  any  naturalist  can  tell  you,  the  dragon- 
fly has  one  of  the  best  eyes  there  is  for  seeing. 

His  eye  is  a  button,  set  well  out  from  his 
head.  It  lets  the  dragonfly  sec  in  all  directions 
without  craning  his  neck. 

Now  war-plane  pilots  aloft  have  just  such 
a  convenient  eye  to  sec  with — the  glass  bub- 
ble shown  above.  Set  in  the  skin  of  a  pianc^ 
and  fitted  with  an  optical  system — it  gives  a 
clear,  horizon-sweeping  view. 

This  new  kind  of  eye  for  war  planes  marks 
the  firsi  lime  in  the  history  of  glass-making 
that  perfect  optical  glass  has  been  mass-pro- 
duced by  blowing.  And  because  the  blowing 
is  so  accurate,  the  bubble  needs  a  minimum 
5f  grinding  and  polishing  to  meet  e.xact  opti- 
cal specifications. 


Before  such  a  bubble  could  be  blown. 
Corning  had  first  to  develop  ways  of  forming 
optical  glass  shapes  directly  from  the  molten 
glass.  This  was  accomplished  during  World 
War  II,  when  Corning  devised  a  method  of 
manufacturing  lens  blanks  of  perfect  optical 
glass  by  machinery. 

Today,  shaping  optical  glass  by  blowing 
greatly  extends  the  usefulness  of  optical  glass 
for  industry  as  well  as  the  Armed  forces. 

Making  optical  glass  more  useful  is  just 
one  way  that  Corning,  in  a  full  century  of 
glass-making,  has  helped  glass  become  one 
of  today's  most  versatile  engineering  materi- 
als. Corning  has  developed  more  than  ."iO.OOO 
formulas  for  making  gla.ss,  and  they  are  be- 
ing added  to,  day  by  day. 


Throughout  iniluslrv,  Conihii;  niean.i  re- 
search in  ^'/(M.v — research  that  is  constantly 
turning  up  new  ways  to  make  glass  do  count- 
less jobs  better  than  they've  e\er  been  done 
before. 

So  after  you're  out  of  college  and  ore 
planning  new  products  or  improved 
processes,  it  will  pay  you  to  call  on  Corning 
before  you  reach  the  blueprint  stage  Corning 
Glass  Works,  Corning,  N.  Y. 


COMING 

means  research  in  glass 


1851  —  100  YEARS  OF  MAKINd  GLASS  BEITEK  AND  MOKE  USEFUL-1951 
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RESEARCH  .  .  . 

(  I  iiiiliniiiil  jniin  fiiii/i    JS  ) 
to'^    ilri)plft>    arc    x-Mom    Mnalicr    than 
tiM-    micidiis. 

'I'lu-  a)iH'ciitrat'oii  at  tin-  ^iniiml  (it 
acroMils  trom  stack  t;asfs  di'iU'iiils  stilr- 
\\  upon  thf  ratf  i)f  ilischardr  and  not 
upon  the  concentration  of  tin-  stack 
;;as»'s.  Howcvt-r,  the  concentration  and 
deposition  ot  an  aerosol  increase  witli 
111  increase  in  tile  stack  height.  Tlte 
mure  turbulent  the  air,  the  less  will 
be  the  concentration  and  deposition  at 
the  ground.  Although  much  publicit\ 
has  b<'en  j;iven  to  the  rate  ot  collection 
ot  aerosols  deposited  as  dust,  such  .1 
measurement  does  not  do  any  more  than 
indicate  the  general  cleanliness  of  the 
locality.  It  does  not  bear  any  relation 
to  that  part  of  the  poliition  \\hicli  af- 
fects visibilit\. 

Aerosols  which  penetrate  the  respira- 
tory passa};es  will  sometimes  cause  lunj; 
trouble.  Althouj;h  most  types  will  mere- 
ly color  the  tissues,  silica  and  asbestos 
will  cause  pulmonary  diseases.  Silicosis, 
a  menace  to  many  coal  miners,  is  caused 
b\  chenucal  action  and  is  not  a  simple 
irritation  problem.  The  disease  often 
leails  to  tuberculosis.  If  the  victim  is 
exposed  to  the  silica  for  a  Iniifj  period 
of  time,  his  lungs  may  be  \irtuall\ 
destroyed.  In  coal  niining,  the  dust  ma\ 
be    kept    at    a    safe    minimum    b\     ii>m<; 


y^tije>^^f/'f 


O   o 


I      -I-    f     +     -      -     -    /•    /«""'" 
/       _     _       _      -^      +      +    \     S^ctf'^. 


0/>^r<?l'/<fy7       Oy/ 


-^J^ 


Above  drawing  illustrates  the  prin- 
ciple of  operation  of  an  electrosta- 
tic precipitator.  (Courtesy  of  the 
Iowa   Transit). 

wet-drilling  ami  cutting  methods;  that 
IS,  by  running  water  over  the  sinlace 
being  worked  mi.  The  water  is  genei- 
ally  available   m   the   mine. 

If  the  particles  to  be  removed  from 
the  gas  are  large  enough,  the\'  may  be 
removed   by  settling.   By  increasing  the 


tlow  area  so  that  the  linear  \elocit\ 
of  the  gas  is  less  than  10  feet  per  sec- 
ond, settling  is  easily  accomplished.  The 
efficiency  of  this  method  is  increased 
b\  decreasing  the  turbulence  of  the  gas. 
Often  rods,  screens,  or  curtains  are 
suspended  in  the  settling  chamber  for 
this  purpose.  The  si/e  of  the  settling 
prohibits  this  method  for  particles  snial- 
er  than  4.?  microns  in   diameter. 

The  cyclone  is  the  most  wideh  used 
gas-cleaner.  In  a  simple  c\ clone,  the 
contaminated  gas  enters  tangentialK 
from  the  duct  and  pa.sses  through  the 
annular  section  in  a  cork-screw  motion. 
In  the  conical  section,  the  direction  of 
the  gas  flow  is  reversed,  and  the  clean 
air  leaves  through  the  exit  duct.  The 
aerosol  particles  are  thrown  to  the  wall 
of  the  cleaner  b\  centrifugal  force  and 
fall  out  the  bottom.  The  efficiency  is 
n\er  90  per  cent  for  particles  larger  than 
111  microns,  but  for  particles  less  than 
tliice  microns  in  diameter,  cyclones  are 
lint   efficient. 

.Aerosols  c  a  n  be  electrostaticalK 
charged.  If  an  aerosol  is  passed  over 
one  of  a  pair  of  electrodes,  the  particles 
will  be  attracted  to  the  other.  The  elec- 
trostatic method  of  precipitation  is  wide- 
h  used.  Plants  which  have  sulfuric  acid 
mist  in  their  waste  gases  \ery  often  use 
this  method. 

[lonlinucd   on    payi    42) 


DEMINERALIZED  WATER 


BARNSTEAD 

DEMIIMERALIZERS 

^X■hen  manufacturing  processes  re- 
quire only  hiph-iest  mineral-free  water, 
Barnsicad  Demineralizers  are  the  best 
producers  .  .  .  5t  per  1000  gallons  of 
demineraiized  water  with  a  minimum 
of  supervision  and  maintenance.  Barn- 
stead  Ocmineralizers  increase  produc- 
tion, reduce  rejects  and  insure  better 
produils   lontrol. 
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THE  DU  PONT 

DIGEST 


M.E.'s  AT  DU  PONT  [3] 

Plant  engineering  and  production  supervision 
offer  interesting  careers  for  science  graduates 


In  the  past  two  issues  of  the  Digest 
you've  read  of  the  broad  opportuni- 
ties that  are  offered  mechanical  en- 
gineers in  research  and  development 
work  at  Du  Pont. 

This  month  lat's  look  at  oppor- 
tunities for  men  interested  in  any 
of  the  branches  of  plant  engineering 
— such  as  maintenance,  power,  design 
and  construction — or  in  production 
supervision. 

Efficient  maintenance  is  an  impor- 
tant cost  factor  in  the  continuous 
processes  of  a  modern  chemical  in- 
dustry. The  M.E.  is  called  upon  to 
diagnose  troubles,  work  out  correc- 
tive measures,  and  supervise  repairs. 

Frequently  he  increases  produc- 
tion by  developing  preventive  main- 
tenance measures.  So  vital  is  this 
work  that  in  one  division  of  the  Com- 
pany, 500  men  of  all  crafts,  along 
with  a  routine  maintenance  group, 
spend  almost  all  tlieir  time  on  it. 

One  example  of  the  problems  fac- 
ing Du  Pont  engineers  is  the  main- 


tenance of  pumps  made  to  tolerances 
of  0.0001"  and  operating  at  pressures 
up  to  6000  p.s.i. 

In  power  wortc,  also,  problems  re- 
quiring application  of  mechanical  en- 
gineering principles  arise.  For  in- 
stance, a  metal  required  in  one  chem- 
ical process  is  melted  at  800°F.  by 
immersion  heaters  fired  by  butane, 
which  is  expensive.  Conversion  to 
fuel  oil  presented  the  problem  of 
complete  combustion  in  the  immer- 
sion chamber.  Du  Pont  M.E.'s  re- 
designed the  heaters  so  combustion 


A  FIREMAN  adjusts  louvers  for  the  proper  com- 
bustion of  pulverized  coal.  lilotvn  into  furnace 
through  pipes,  it  burns  at  250(fF. 


OVERHAUL  on  polythene  area  injection  pump  is 
^ix-hour  Job  for  three  men.  Work  must  be 
^rhcdulcd  for  minimum  disruption  of  output. 

could  be  complete  and  the  hot  gases 
recycled  in  water  to  use  all  the  avail- 
able heat. 

In    design    and    construction    of 

chemical  plants,  mechanical  engi- 
neering again  is  of  major  importance 
because  of  the  wide  variety  of  plants 
built  and  intricacy  of  their  equip- 
ment. Engineers  collect  basic  data, 
design  and  .select  equipment.  They 
also  supervise  many  steps  of  con- 
struction until  the  plant  is  Of)erating. 


F.  E.  SPELLMAN,  JR.,  H.S.M.E.,  M.M.E.,  Ohio 
Stutc  \il.  <in,!  I).  A.  Smith,  B.S.M.E.,  Pur- 
due '40,  discuss  a  change  in  feed  wheel  design 
of  nylon  spinning  machine. 

Production  supervision  attracts  many 
mechanical  engineers.  Men  who  have 
the  ability  and  interest  usually  move 
into  it  by  one  or  two  routes:  they  ac- 
quire background  on  all  stages  of  a 
plant's  operations  by  helping  design 
the  plant,  or  by  operating  on  the  job. 


MAINTENANCE  TEAM  making  a  speedy  change  of 
a  methanol  valve  to  minimize  production  loss. 

Sometimes  students  of  mechanical  en- 
gineering feel  that  in  a  chemical  com- 
pany they  will  be  overshadowed  by 
chemical  personnel.  This  is  not  the  case 
at  Du  Pont.  Here,  hundreds  of  adminis- 
trators and  supervisors,  up  to  the  rank 
of  vice-president,  started  as  M.E.'s. 


Opportunities  for  men  and  women  with  many 
types  of  training  are  described  in  the  40-page 
brochure  "The  Du  Pont  Company  and  the  College 
Graduate."  For  your  free  copy,  address  2521  Ne- 
mours BIdg.,  Wilmington,  Del. 


BETTER    THINGS    FOR    BETTER    LIVING 

.   .   .   THROUGH    CHEMISTRY 


entertaining.  Informative  —  Listen  to  "Cavalcade  of 
America."  Tuesday  Nights,  NBC  Coast  to  Coast 
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A  i-iirioiis  tourist  rcifntl\  \isitcil 
-iomc  old  ruins  in  New  Mfxico.  While 
Ija/ini;  at  the  dinosaur  bones  that  were 
all  over  the  place,  he  met  an  aged  In- 
dian who  acted  as  a  sort  ot  a  ^uide 
thi-reabo\its. 

"How  old."  he  asked,  addressing  tlie 
Iiiiiian  in  iiis  native  tongue,  "are  those 
hones?" 

"One  million  and  three  years  old," 
promptly   replied  the  Indian. 

"That's  cuttinj;  it  prett\  tine,"  re- 
marked the  tourist.  "How  can  \ou  be 
so  definite?" 

"A  urologist  told   me  that   lhe\    were 
one  million  years  old,"   replieii   the   In- 
dian, "and  that  was  three  years  ago." 
«-     •     • 

.•\  >oung  man  whose  father  had  been 
hanged  was  filling  out  a  college  appli- 
cation. .After  the  usual  hereditary  ques- 
tions, there  was  one  asking  the  cau.se 
of  the  death  of  his  parents.  He  thought 
awhile  and  finalh'  put  ilown  this  an- 
swer: "Mother  died  of  pneumonia. 
Father  was  taking  part  in  a  public  cer- 
emorn  and  the  platform  gave  way." 
•       »       tr 

Something  that  will  pop  up  just  be- 
fore ST.  I'.AT'S  ball  next  .March:  "Is 
this  dance  formal,  or  can  I  wear  my  own 
clothes?"  Answer  :Take  \(iur  choice, 
which  means,  wear  vour  own. 


NAVY    PIER  .  .  . 

(lontiniiid  jrniii  l>iti/i    12) 
in    its    field    :ind    is   a   clearinghouse    for 
information    on    tli<'    progress    of    most 
go\eriuiient,     civil,    atiil    military    engi- 
neering projects. 

A  I  A 

Louis  Moro.  president,  student  chap- 
ter .American  Institute  of  .Architects, 
will  present  a  movie  on  ".Architecture 
in  the  Western  I'nited  States"  at  the 
next  nuTting  to  be  held  early  in  De- 
cember. 

The  group  also  is  making  plans  to 
visit  several  new  bmldings  now  under 
con.struction  in   the  Chicago  area. 

AS  M  K 

The  No\ember  meeting  of  the  stu- 
dent branch  American  Societv  ot  Me- 
chanical Engineers  featured  .Mr.  1..  15. 
Cottrell  of  the  .American  Steel  I'ouii 
dries  who  spoke  on  "Opportunities  tor 
Engineers  in   Railroading." 

Mr.  Cottrell  outlined  the  various 
positions  open  to  engineers  in  depart- 
ments on  American  railroads  and  tlieir 
advantages   for   the  young  graduate. 

The  AS.ME  has  featured  other  prom- 
inent speakers  at  past  meetings  relat- 
ing to  the  student  engineers  future  and 
plans  to  continue  rlie  series  tliis  fail  ami 
winter. 


•  LEROY*  lettering  equipment  Is  standard  in  drafting  rooms 
everywhere.  No  special  skill  is  needed  for  perfect,  regular 
lettering  and  symbol  drawing.  There  are  lEROY  templates  in 
o  variety  of  alphabets  and  sizes,  as  well  as  for  electrical, 
welding,  map,  geological,  mathematical  and  other  symbols 
that  the  draftsman  needs.  'Trade  Mark® 

KEUFFEL  &  ESSER  CO. 

NEW   YORK    •    HOBOKEN,   N.   J, 

Ct^icogo  •  St.  Louij  •  Detroit  •  San  Francisco  •  Los  Angeles  •  Monrreol 


STEELE    BRYAN    SMITH 

B,S,   US,    Navy  Acodemv,    1923 

Kiiinvn  run  niil\  in  tin-  m-m-ral  rn- 
nineeriiiK  driiwiiig  (Irpartinent  where 
he  was  ail  instructor,  hut  throujil""!' 
the  entire  Pier,  the  infectious  Mnile 
of  this  ncnial  man  did  much  to 
hriKhteii    even    the   cloudiest   day. 

Mr.  Smith  came  to  Navy  Pier  in\ 
its  openiii);  day  in  October,  1946,  and 
"as  on  the  job  daily  until  the  second 
week  of  the  fall,  1951  semester.  .\t 
his  home  in  Lalie  Zurich  he  passed 
away  on  October  27.  His  loyalty  to 
the  Pier  i>  evidenced  by  the  fact  that 
he  attended  a  football  game  between 
the  Pier  team  and  Camp  McCoy  onl\ 
the    da\    before    his   death. 

.\s  a  Commander  in  the  liiited 
States  Navy.  Smith  held  vurious  posi- 
tions, both  at  sea  and  on  land,  lit 
saw-  service  on  a  submarine  in  China 
waters  and  also  was  in  charge  of  the 
Hranch  Hydronraphic  Office  at  Chi- 
caKo  before  accepting  a  post  as  Ex- 
ecutive Officer  in  charf;e  of  Tufts 
Colle(;e  Naval  TrainiiiK  I'nit.  He  held 
this  post  prior  to  his  posilioi\  at  Nav\ 
Pier. 

The  follow  iii;j  i|unlntion  from  7'h//' 
Tratii,  a  maj;a/ine  of  the  T'utts 
Naval  Training  Cnit  issued  at  tin 
time  of  his  retirement,  expresses  tl  c 
feelings  of  our  students   and   faculu  : 

"No  one  called  "attention"  when  tin 
short,  balding  commander  in  blms 
walked  through  the  door  and  out  on 
the  ramp  of  the  right-hand  balcon\ 
ab(tve  the  main  floor  of  Cousen's  g\ni- 
nasium.  But  before  he  had  descended 
the  steps  to  the  main  floor,  walking 
r.ipidly,  every  man  in  the  asseinbK 
«as  standing  and  applauding.  Hi 
«aveil.  and  the  applause  grew  loudci, 
swelling  and  beating  the  rafters.  .\ 
litntenanl  s  t  i>  n  d  and  motioru-ii 
enough,"  but  the  applause  went  on. 
.\fter  three  full  mituites  the  officers 
and  guests  sat  down  and  reluctaiuU 
the    applause    subsided." 


uch 


the 


>l    the  man 
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make 

LOCKHEED'S 

great  future 


YOUR 
FUTURE 


There's  a  better  future-a  better 
job— waiting  for  engineers  at 

Lockheed  Aircraft  Corporation,  in 
beautiful  San  Fernando  Valley.  At  Lockheed  you  are 
well-paid  from  the  start;  work  in  modern,  air-conditioned 
offices;  receive  training  that  prepares  you  for  promotion— you  are 
part  of  a  team  known  for  leadership  in  aviation.* 


These  Lockheed  planes  show  why  Lockheed  - 

and  Lockheed  engineers-  earned  that  reputation  for  leadership; 

'  #j*     ^  k  TB^^S 

^'--««^r      1  _    - 

Mg^^tej     J|-|-*^|^^-g 

^^^j.^  .^^     -,. 

THE  VEGA- 

(lown  to  tame  by  Criarles  Lindbergri, 
Amelia  Earhart,  Wiley  Post. 


THE  HUDSON  BOMBER- 

fifst  American  plane  to  tight 


THE  P  38  tlGHTNING- 

tirst  400  mile.perhour 
figtiter-interceptor. 


THE  F  94- 

first  all  weathei  let  interceptor 
assigned  to  duly  ivitti  America': 
aerial  defense  forces. 


THE  SUPER  CONSTELLATION- 

larger.  faster,  more  powerful;  trie 
plane  that  budges  fhe  gap  betwee 


The  jet  of  the  future- 

the  plane  you  will  help 

create- belongs  in  this 

frame.There  will  always 

be  empty  frames  like  this,  waiting  to  be  filled  by  Lockheed  engineers.  That's 

why  Lockheed  will  always  need  forward-looking  engineers.  So  why  not 

make  Lockheed's  great  future  your  future.  See  your  placement  officer  for 

illustrated  brochures  explaining  work-and  life-at  Lockheed. 


If  your  placement  officer 
is  out  of  brochures,  write: 


M  V,  IVIattson 
Employment  Manager 


LOCKHEED 

AIRCRAFT- CORPORATION 

Burbank.  California 


'Aeronautical  training  is  not  necessary; 
Lockheeil  will  train  you. 
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SKIMMING  .  .  . 

\  I  ii/iliniiiii  from  l>ayf   14) 

Despitf  tlu-  liciivy  loads  haiuili-il  b\ 
thf  iTaiK",  tin-  main  hoisr  motor  is  oiih 
()(>  ///>.  This  poui-r,  transmitti-il  throiiKli 
a:i  exteiisivf  ^v.w  train,  pfrmits  a  maxi- 
mum spf;'il  ot  tour  feet  per  minute 
when  the  main  hoist  is  iiniler  full  loail 
hanillin^    the    spill\\:i\    ^ates. 

deep-freezing  with  glycerine 

ClMirinf  ma\  one  il;i\  W  tlie  means 
b\  whiih  a  champion  race  horse  ur 
prize  bull  may  sire  entire  herds  ot  otl- 
sprinji  even   after  death. 

(ilycerine  has  been  found  to  be  an 
ideal  medium  for  protecting  atui  pre- 
serving live  cells  when  they  are  quick- 
fro/en.  L'nlike  other  substances,  it  has 
the  unusual  propert>  of  cradling  the 
cells  in  the  Interstices  of  its  crystal 
structure  when  suspensions  of  cells  in 
glycerine  are  subjected  to  low  tempera- 
tures. Cells  can  be  kept  immobile  in 
that  way  almost  indefinitely,  and,  in 
the  case  of  sperm  cells,  still  remain  fer- 
tile and  unharmed  by  the  treatment  of 
thawing.  ()ther  media,  even  if  not  toxic 
to  the  cells,  crush  or  puncture  them 
when  the  suspensions  solidify. 

The  method  has  also  been  adapteil 
to  the  preservation  of  red  blood  cells. 
In  this  case,  whole  blood  is  first  diluted 


10  to  10  per  cent  with  glycerine  and 
then  frozen  rapidly  at  — 7')°C.  A  re- 
cent method  for  renwning  absorbed 
glycerine  from  the  celi>  .itter  thawing 
has  opened  the  way  for  possible  large 
scale  .storage  of  supplies  of  red  cor- 
puscles which  can  be  used  for  reconsti- 
tuting  whole   blood    from   plasma. 

Some  cells  are  destroyed  by  the  treat 
ment,  but  in  the  case  of  blood  ceils, 
recoveries  of  8(1  to  ')()  per  cent  ha\c 
regularly  been  made.  With  both  blood 
cells  and  sperm  ceils,  it  is  tlie  weaker 
ones  that  are  lost,  so  tiiat  the  process  is, 
in  addition  to  being  a  process  of  pres- 
er\ation  of  cells,  a  process  of  selectivity 
lit  the  healthiest  ccil^. 

microscope  for  study  of 
radioactive  materials 

l)ea(li\  raili(iacti\e  materials,  hidden 
behind  a  thick  concrete  wall,  can  now 
be  safel\  studied  and  photograpiied 
under  a  microscope  by  atomic  scientists. 

The  instrument  is  a  special  micro- 
scope for  examining  the  structure  of 
metals,  combined  with  camera,  peri- 
scopes and  an  illuminating  system,  in 
such  an  arrangement  that  light  can  get 
in  and  out  through  the  thick  walls  of 
the  test  chamber,  but  dangerous  radia- 
riims  from  the  radioactive  specimens 
.ire  completeh    blocked. 

(Operated    by    remote   control,    the   in- 


New  cranes  with  sensitive  controls 
designed  to  lift  250-ton  loads  have 
been  installed  at  the  McNary  dam. 
(Courtesy    of    Westinghouse). 

stniment  permits  atomic  researchers  to 
work  in  complete  safety.  Remotely  con- 
trolled "mechanical  hands"  are  used  to 
place  the  specimens  in  position  and  to 
remove    them   after   examination. 

Light  for  illumination  of  the  speci- 
men conies  from  an  arc  lamp  outside 
the  thick-walled  test  chamber,  and  goes 
into  the  chamber  through  a  lens  system 
placed  in  a  tubular  hole  through  the 
wall.  The  light  is  reflected  from  tin- 
specimen,  and  comes  out  again  through 
another  series  of  lenses  to  form  the  mag- 
nified  image. 

Hoth  lens  systems  are  off.set  by  means 
of  mirrors,  which  change  the  light  path 
from  horizontal  to  vertical,  and  then 
{idiiliniii't    nil    pii,i;(     44) 


NEW  BROWN  &  SHARPE 
HAND  SCREW  MACHINES 


Handle  Short-Run  Jobs  More  Profitably 

Nos.  00,  0  and  2  Brown  &  Sharpe  Hand  Screw 
Machines  produce  small-quantity  bar-stock  and  sec- 
ond-operation jobs  with  high  economy  and  efficiency. 
Write  for  detailed  literature  on  these  modern  cost- 
cutting  machines  which  take  stock  from  %"  to  1" 
diameter.  Brown  &  Sharpe  Mfg.  Co.,  Providence  1, 
Rhode  Island,  U.S.A. 


BROWN  &  SHARPE  1 


Books  and  Supplies 

for  every  engineering  need 


ILLINI   UNIO 
BOOKSTORE 


715    SOUTH   WRIGHT   STREET 
ON    THE    CAMPUS 
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A  "North  Country"  trapper... 
Cast  Iron  Pipe ...  has 

STAMIM! 


''^Y^ 


Trekking  long  distances  in  the 

frozen  North,  on  a  tropline  or  behind 

a  dogsled,  demands  stamina! 

And,  just  as  surely,  pipe  must  have 

stamina  to  serve  for  a  century  or 

more  as  cast  iron  v/ater  and 

gas  mains  are  doing  in  more  than 

30  cities  in  the  United  States  and  Canada. 

In  the  generations  since  these  gallant 

old  mains  were  installed,  horse-drawn 

vehicles  have  given  way  to 

multi-ton  trucks  and  buses. 

Under  the  streets  crowded  utility  services 

have  been  constructed.  Yet  cast  iron  pipe  has 

withstood  the  resultant  traffic-shock  and 

beam-stresses  because  of  its  shock-strength, 

beam-strength  and  crushing-strength. 

No  pipe,  deficient  in  any  of  these 

strength-factors  of  long  life, 

should  ever  be  laid  in 

paved  streets  of  cities, 

towns  and  villages.  ^  |'* 


.^. 


CAS  V 


IRON 


PIPE 


!^T 


■A- 

In  a  340-mile  midwinter  race  cigoinsi 
death  to  bring  serum  to  Nome,  Alaska, 
a  dog-team  and  driver  covered  more 
than  90  miles  in  a  single  day-o  (eat 
still   remembered  after  25  years. 

Cast  Iron  Pipe  Research  Association, 
Thos  F.  Wolfe,  Managing  Director, 
122   So.   Michigan   Ave.,   Chicago  3. 


FOR       CENTURIES 
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BILGE  .  .  . 

(•  unttniiiil  frtjin  (luyc    IS) 

L'liiversitv  airport,  where  a  H-w  ot  the 
school's  antiqiiatt-il  H-.?<)'s  took  the  ilaiu- 
ITS  to  the  Cotif;o.  Kver\oiu-  >eeiiu-(l  to 
enjoy  the  ilaiice,  especially  St.  I'at.  He 
has  now  decided  to  change  his  perman- 
ent residence  from  the  Hone\ard  to  the 
African  jungle. 

APRIL 
After  the  departure  of  St.  I'at.  I!n- 
gineerinj;  council  proposed  that  tlie 
Honeyani  he  completely  C(i\ere(l  omt. 
This  proposal  was  quickly  shouted  down 
h>  the  residents  of  Champaign- 1  rhana. 
They  refused  to  he  deprived  ot  tiie 
clear,  sparkling  little  stream  which 
lends  so  much  atmosphere  to  the  Fwin 
Cities.  Said  Champaign's  mayor,  "The 
Honeyani  is  like  a  hreath  of  fresh  air 
to  me.  " 

ASCK  has  volunteered  to  huild  an 
addition  to  Memorial  Stailium  during 
the  summer.  This  .iddition  will  raise 
the  seating  capacity  of  the  stadium  to 
lOI.Jb*-).  Since  everyone  is  well  aware 
of  the  penniless  condition  of  our  Ath- 
letic Association,  ASCE  generou.sly  vol- 
unteered to  hear  the  cost  of  this  addi- 
tion. 


SKPTKMHKK 

Students  returning  after  sunimii  va- 
cation were  surpriseil  hy  a  iww  addition 
to  the  engineering  campus,  the  ( lar 
Kritts  Memorial  Tunnel.  This  tutmel 
runs  under  (Ireen  street  hetween  Ci\il 
I'ngineering  huilding  and  the  Illini 
I  nion.  The  tunnel  was  named  f(ir  .i 
former  editor  of  The  Daily  Illini  who 
valiantly  fought  for  the  safety  of  en- 
gineering students  crossing  (Jreen  sti'-et. 

OCTOHFR 

lligiiliglit  ul  tlu-  tali  M-mester  was 
tile  dedication  ot  tile  new  4 i -story  phy- 
sics huilding.  Sparkling  wiiite,  tile  huild- 
ing  will  be  a  campus  iaiuimark  for  years 
to  come.  One  special  i  ule  was  :ii,i(ie 
concerning  the  building.  No  examina- 
tions may  be  given  above  the  second 
floor  level.  Too  many  freshmen  and 
sophomores  had  been  jumping  out  of  .^11- 
story  windows  ;ifrer  taking  |iii\sics  liour 
exams. 

\()\i;\Ii^i;R 

The  engineering  college  annoimced  a 
radically  new  program  this  month. 
Starting  next  semester,  all  classes  ex- 
cept laboratories  will  be  given  on  tele- 
vision. This  is  practical  now,  since  al- 
most every  study  room  on  campus  has 
at  least  otie  T-V  set.  Hour  exams  and 
finals  also  will  be  given  on   television. 


with  students  being  put  on  their  honor 
not  to  use  textbooks  or  compare  notes 
during  e\.ims. 

DiXl  .Mi5i:R 

The  L  .  of  1.  lias  made  a  welcome 
Christmas  gift  to  the  engineering  stu- 
dent body.  It  has  abolishe.l  ail  slide 
rules.  ']"<>  replace  the  siipstick.  tile  I  iii- 
\ersit\  presented  every  engineer  with 
a  handy,  pocket  electronic  calculator. 
These  calculators  were  an  instant  suc- 
cess. In  fact,  they  are  working  ,so  well 
that  there  is  a  serious  di.scussion  of  abol- 
ishing engineers  as  well. 

And  ,so  we  le.uc,  with  timd  fare- 
wells .  .  .   1984. 


.■\n   NROTC  student  was  being  put 

tlirougii  the  paces  b\   an  old  sea  captain. 

"W'iiar  would  \oii  do  if  a  sudden  storm 

spr.uig  up  on   tile  starboard?" 
"  I  hrow  out   tile  anchor,   sii.' 
"W'hat     would     you     do     if     anotlu-i' 

storm   spr;uig   up   alt?" 

"Throw   out    another   anchor,   sir.  " 
".And  if  another  terrific  storm  sprang 

up    forward,   what   would   you   do?" 
"Throw    out    another    anchor." 
"Wait,  "    said     rile    Captain,     "wiiere 

are  you  getting  all  your  anchors  from?" 
"P'roni  the  same  place  you're  getting 

vour  storms  from,  sir." 


For  ihe  Finest  in  Dry  Cleaning  It's 

GARBER'S  MODERN 
CLEANERS 


ON    CAMPUS 
615   S.   Wright  Phone  6-1355 


WHAT  IS 


''SURFACE  FINISH 


££ 


IN  A  BEARING 

No  bearing  can  be  accurate  and  smooth- 
running  unless  it  has  a  fine  finish,  partic- 
ularly in  the  races.  It  is  this  plus-quality 
in  the  finish  of  '  Bearings  that  means 
smooth -running  bearings  —  smooth-running 
machines.  LJ  1'  Industries,  Inc.,  Phila. 
32,  Pa.  71M) 


P 


all   and   Roller   baaringt 


Engineering  Headquarters 

TEXTBOOKS   AND    SUPPLIES 
FOR   ALL   U.  OF     I.    CLASSES 


K    &    E    AND    DIETZGEN    INSTRUMENTS 
RULES   AND   DRAFTING   EQUIPMENT 

"Around   The   Corner   On   Green    St." 

Follett's  College  Book  Store 

627   East  Green   St. 
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"...provide  for  the  common  defense^ 

promote  the  general  welfare..." 


vJlL  helps  in  the  practical  realization  of 
these  words  from  our  nation's  Constitution. 
America's  machine  power,  once  again  strain- 
ing to  meet  both  civilian  and  military 
demand,  depends  on  the  skill  of  trained 
technical  men  to  avoid  costly  shutdowns,  to 
keep  continuously  on  the  job. 

Throughout  the  history  of  machines,  cor- 
rosion has  been  one  of  their  deadliest  ene- 
mies. Standard  Oil  has  always  endeavored 
to  improve  its  industrial  oils,  to  make  them 
not  just  better  lubricants  but  more  effective 
rust  inhibitors  as  well. 

Our  industrial  oils  contain  newly  devel- 


oped additives  that  prevent  much  of  the 
trouble  caused  by  corrosion  in  bearings  and 
moving  parts.  These  oils  have  the  ability  to 
form  protective  surfaces  on  areas  subject  to 
corrosive  forces.  They  cut  down  lost  time 
that  robs  machinery  of  its  ability  to  produce. 

Yes,  there's  more  to  "oil"  than  just  oil. 
Standard  Oil  research,  which  looks  to 
America's  engineering  colleges  for  new 
blood,  is  constantly  facing  and  solving  prob- 
lems so  as  to  increase  efficiency  and  pack 
more  hours  and  days  into  each  year  of 
machine  operation — at  a  time  when  even 
minutes  count. 


Standard  Oil  Company 


910  South  Michigan  Avenue,  Chicogo  80,  lllinoli 


STANDARD 
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always 
i  beyond 
the 


Modem  indiiKtrial 
research  niuat  constantly 
explore  far  beyond 
outposts  of  the  known. 
For  til  rough  this  tireless 
rcachlnij  past  existing 
scientific  frontiers,  the 
impossible  of  today 
becomes  the  reality  of 
tomorroir. 

The  Howard  Hughes 
Fellowships  in  Science 
and  Engineering  were 
established  at  the 
California  Institute  of 
Technology  to  encourage 
such  creative  industrial 
research  and 
development.  Any 
American  citizen  is 
eligible  for  a  Fellowship 
u'ho  qualifies  for 
graduate  standing  at  the 
Institute  for  study 
toward  the  degree  of 
Doctor  of  Philosophy 
■with,  a  major  in  physics 
or  engineering. 

Each  Felloirship  coi'crs 
a  twelve-month  period.  A 
portion  of  it  is  spent 
in  advanced  work  in  the 
Research  and 
Development  Laboratories 
of  Hughes  Aircraft 
Company.  A  Fellowship 
award  provides  a  money 
gift,  salary,  and 
tuition  and  research 
expenses. 


Dr.  Clark  Millikan  (left) 
of  the  Califoinia  Institute 
of  Tcchiiolofry  welcomes  to 
the  campus  HurIics  Kellow- 
sliip  icci|iieiits  Art  Rryson 
from  Illinois  and  Warren 
Matliews  from  New  Jersey. 
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Hughes  Fellows  Warren  Mathews  and  Art  Bryson 
are  shown  (left  to  right)  with  Dr.  Robert  R. 
Bennett  and  Dr.  Allen  E.  Pufkett  e.xaniining  the 


results  of  some  random  noise  studies  made  with 
use  of  electronic  analog  computer  in  Hughes  Re- 
search and  Development  Laboratories. 


HUGHES 


AIRCRAFT  COMPANY 


Culver  City 
California 


\\'rite  Howard  Hughes  Fellowship  Com- 
iiutlce,  Hughes  Aircraft  Company,  Culver 
City,  Calil'ornia,  for  application  blank  and 
b  rod  I  u  re  giving'  fvirt  her  details.  Completed 
applications  must  be  received  by  the  Com- 
mittee not   later  than  Januarv  7,  \'J-^2. 
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PHOSPHORUS  .  .  . 

,  ..r.tinu.d  If  urn  fitsii    _'(») 

It  IS  nlinost  impossible  to  calculate 
thf  rate  of  phosphorus  absorption  by  a 
ihfinical  analysis,  but  the  tracer  iiiethot! 
proves  to  be  simple  ami  accurate.  The 
tracer  methoii  can  be  pertormed  b\ 
merel\  aiKlint;  a  raiiioactix e  tertilizer 
til  the  soil  arouiiii  the  plant  and  takiii}; 
daily  readings  trom  a  Geiger-.Mueller 
Coiuiter  apparatus  placed  near  the 
plant.  The  results  from  these  experi- 
ments reveal  that  corn,  cotton,  so\bean. 
altalta.  and  ladina  clover  absorbed  a 
high  percentage  of  their  phosphorus 
from  fertilizer  in  the  early  growth.  Po- 
tatoes, on  the  other  hand,  were  found 
to  absorb  phosphorus  steadih  tiir((M>;li 
out  their  growint;  season.  I  he  differ- 
ence in  speed  with  which  plants  absorb 
phosphorus  wa.s  found  to  be  amazing. 
It  took  40  hours  for  a  grapevine  to 
absorb  some  radioactive  phosphorus 
placed  at  its  roots  and  transfer  the 
phosphorus  to  its  leaves,  while  the  same 
process  was  performed  by  a  tomato 
plant   in   a  matter  of  minutes. 

.Making  use  of  the  radioacti\e  tracer 
and  the  guto-radiograph,  it  is  possible  to 
make  a  picture  of  the  e.xact  mo\eiiients 
of  phosphorus  throughout  a  plant.  The 
picture  can  be  fornie<l  by  merely  plac- 
ing the  plant  tissue,  which  contains  ra- 
diophosphorus.  against  a  special  film  for 
a  few  hours.  The  radiation  produces  an 
image  of  its  position.  Vincent  Sauchelli. 
chairman  of  industry's  Phosphate  Re- 
search Committee,  has  stated  that  plant 
guto-radiographs  "couM  be  useil  by  those 
who  are  developing  better  methods  of 
tissue-testing  for  determining  the  nutri- 
ent deficiencies."  Experiments  with  guto- 
radiographs  revealed  that  phosphorus 
salts  in  trees  are  transported  in  the  hark 
and  not  througli  the  wood  as  sometime.. 
belie\ed.  Touring  the  last  growing  pe- 
riod of  wheat  the  radioactive  phosphorus 
can  be  traced  out  of  the  stem  and  leaves 
and  into  the  head  of  the  plant. 

The  phosphorus  tracer  technique  has 
pro\ed  itself  useful  in  the  study  of  cer- 
tain pl;inr  funiii.  A   few  sfaIk^  of  wheat 


were  inoculated  with  the  common  leaf 
rust.  H\  taking  guto-railiograpliN  of  th- 
movement  of  radiophosphorus,  it  wav 
possible  to  show  that  the  phosphorus 
went  directly  to  the  infested  areas.  1  hi- 
concentration  in  these  spots  may  be  the 
cause  of  the  damage  done  by  leaf  rust 
to  plants.  .-X  similar  example  was  shown 
when  guto-radiographs  were  taken  of  a 
tree  that  was  infected  with  a  root  fun- 
gus. The  phosphorus  was  concentrated 
in  the  damaged  roots  and  was  not  trans- 
ferreil    to   the   young  growing   tips. 

The  use  of  radioacti\e  phosphorus  as 
a  tracer  in  animal  metabolism  has  so 
far  been  \ery  limited,  but  as  research 
progresses  the  number  of  possible  appli- 
cations for  the  tracer  method  will  be 
iiuletiiute.  Tin-  first  extensi\e  metabo- 
lism research  with  tracers  had  been 
performed  at  the  L'niversit\  of  Sas- 
katchawan,  Canada.  The  L'ni versify  has 
started  a  group  of  tracer  e.xperimenr> 
to  study  the  relationship  between  tin- 
phosphorus  fed  the  hen  and  that  in  tlu- 
egg.  These  experiments  are  started  by 
merely  feeding  the  chicken  a  measured 
.'Mnouiit  of  raihophosphorus  nuxed  \n 
tile  feetl.  With  a  ( leiger-.Mueller  Coun- 
ter it  is  then  possible  to  find  the  amount 
of  phosphorus  used  in  the  production  of 
eggs  and  the  development  of  bones  and 
muscle.  Experiments  have  been  started 
to  stud\'  the  nio\ement  and  metabolism 
of  phosphorus  from  the  plant  through 
the  animal,  but  at  this  rime  no  results 
;ne  a\ailable. 

Man\  noted  statesmen  li;i\e  said  tliar 
iiunger  has  caused  more  w.irs  ;in<i  un- 
liappiness  than  an\  other  one  tiling  in 
tile  world.  The\-  have  stated  tiiat  if  tile 
liroblem  of  \\-orld-wide  hunger  could  be 
brought  to  a  minimum,  it  might  be  the 
end  of  world  wars.  The  radioactive 
tracer  is  not  expected  to  soKe  all  tiic 
c.-uises  f)f  hunger,  but  it  is  a  good  step 
in   tile    rigiit  direction. 


RESEARCH  .  .  . 

I  .  hiiliini,  il  from  />tif;<    M  ) 

Two  types  of  filters  are  in  use  for 
the  removal  of  aerosols.  The  deep  bed. 
or  fiber  filter  consists  of  multiple  layers 
of  glass,  wool,  asbestos,  or  cellidose  fi- 
bers. The  fibers  may  be  used  in  any 
combination  or  separateK.  The  diameter 
of  the  fiber  determines  the  efficiencx 
lit  i-acii  l;iy<-r.  The  effici<-nc\  of  tile 
wliiiie  tiiter  is  .in  exporu-ntiai  function 
of  tin-  number  of  la\ers.  Cloth,  oi'  fa- 
bric filters  can  be  worn  from  cotton, 
wool,  asbestos,  glass,  or  a  s>  rithetic  fi- 
ber such  as  nylon  or  orlon.  Steel  wool 
has  even  been  considered  for  high  tem- 
peratures. I  niess  they  are  cleaned  fre- 
i|u(-iitl\,  the  filter  will  hinder  the  flow 
lit  the  gas.  Wiien  the  filter  is  working 
priiperix,  tiie  efticieiic\  is  (ill  to  Sll  per 
cenr. 

.•\s  stated  above,  spray  scrubbers  are 
nieftecti\e  fur  reUMU  iiig  most  aerosols. 
Hy  combining  the  spra\'  and  the  c\clone 
in  one  cleaner,  however,  an  efficiency 
of  ')?  per  cent  or  better  ma\  be  achieved 
tor  particles  larger  than  one  micron. 

Fhc  newest  development  in  the  re- 
moval of  fine  aerosols  is  that  of  coagu- 
lation b\  high-frequency  .sound  waves. 
Waves  with  a  frequency  between  1. ()()() 
and  10,000  cycles  per  second  with  an 
intensitv'  upwards  of  130  decibels  are 
used.  The  coagulated  particles  are  then 
removed  from  the  gas  stream  by  one  of 
tile  other  gas-cleaning  methods.  In  re- 
iiiiiving  sulfuric  acid  mist,  the  large  par- 
ticles are  collected  in  .-i  cyclone.  Effi- 
ciencies of  this  method  ,iie  in  the  r;mge 
of  ')()  per  cent. 

Tiiere  .-ue  oriier  metlinds  tor  reiiinv- 
iiig  aerosiilN.  hut  riinse  nu-iitioned  are 
tin-  most  popular.  While  the  countrv 
ni.iy  be  the  onh  place  where  pure  air 
is  available  at  the  present,  the  day  is 
coming  vv-heii  man  will  lie  able  tii  clean 
up  the  iiu-ss  he  iias  made  iif  tile  .lii  vv  (- 
lireatii. 


Social  tact  is  making  your  guests  feel 
at    iiome,    even    though    voii    vvisii    tliev 


P(-o|ile    w-lio    have    an    hour    to    spare 
usiiailv      ^penll     it     with     Mimenne     vviio 

ll.lMl't. 


American  Society 
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WjoMj  LJamm^ 


Perhaps  you've  noticed  that  lamp  bases,  tradi- 
tionally made  of  brass,  now  are  being  made  of 
aluminum.  There's  a  story  behind  this  change  and 
it  tells  a  lot  about  the  kind  of  jobs  going  on  at 
Alcoa. 

It  started  several  years  ago  when  engineers  of 
two  leading  lamp  manufacturers  agreed  with  our 
suggestion  that  bases  of  aluminum  would  cost  less. 
"But  will  they  be  as  good  .  .  .  will  we  have  to 
revise  our  methods?"  they  asked. 

The  potential  savings,  a  few  mills  per  lamp  times 
the  830  million  sold  each  year,  made  finding  the 
answers  worth-while.  Together  we  started  two 
long-range  research  projects.  One,  to  test  aluminum 
alloys  in  the  weather,  fumes  and  years  of  standing 
idle  that  lamps  must  endure.  The  other,  to  find  the 
alloy  that  would  take  five  progressive  draws,  then 
thread  rolling  and  finally,  the  high  temperature  of 
the  red-hot  glass  that  is  poured  in  the  base. 


adds  up  to  Millions 


We  tested  samples,  changed  alloys,  varied 
tempers,  rolled  different  thicknesses.  Lamp  manu- 
facturers tried  each,  until  one  met  all  requirements. 
Our  development  men  worked  long  hours  to  get 
the  right  solder  and  flux  to  join  the  side  wire  to  the 
base.  Adapted  them  to  the  high-speed,  lamp- 
making  machines. 

All  this  time,  the  manufacturers  had  aluminum 
bases  installed  in  seacoast  and  industrial  atmos- 
pheres. Our  laboratories  ran  other  tests  on  lit  and 
unlit  lamps  under  corrosive  conditions.  After  V4 
years  the  reports  came  in:  Aluminum  bases 
measured  up  in  every  respect:  conductivity,  cor- 
rosion resistance,  ease  of  installation  and  removal. 

This  is  typical  of  the  research  and  development 
jobs  now  underway  at  Alcoa.  And  others  are  wait- 
ing for  the  men  with  the  skill  and  imagination  to 
tackle  them.  Aluminum  Company  of  America, 
1825  Gulf  Building,  Pittsburgh  19,  Pennsylvania. 


ALCOA 


jsx«^WA 


DECEMBER,    1951 


ALUMINUM  COMPANY  OF  AMERICA 
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LEON  R.   LUDWIG 


Ixoii  R.  Liuhvij;,  47,  dirictor  iif  iii- 
Hiiicfriiit;  aiul  re>carch  for  the  West- 
iiiKhoiiMf  Electric  Corporation's  Atomic 
Power  IlivisioM,  ami  former  maiinurr 
of  the  Company's  Buffalo  plant,  clitil 
at  his  PittsburKh  home  November  14 
after   a    six-weeks'    illness. 

Joining  Westin^house  -hor'K  after 
graduation  from  the  Cniversity  of  II 
linois  in  1925  with  a  B.S.  in  electrical 
ennineerinK,  Mr.  Ludwij;  attended  thi 
WestinKhouse  enKineerinK  school  and 
the  Company's  design  school,  lie  wa^ 
then  selected  to  work  in  the  <-ffice  ot 
R.  E.  Hellmund,  chief  electrical  engi- 
neer. In  1929  he  was  awarded  the 
first  Lamme  Memorial  Scholarship, 
which  allowed  him  to  spend  a  year  at 
the  I'niversity  of  Berlin,  (;crman\, 
making  a  special  study  of  .onduction 
of  electricity  in  gases,  vacuum  tulies, 
and   mercury   rectifiers. 

Relurnitic  to  Pittshur«h  in  1950,  he 
wa^  named  section  engineer  in  charge 
of  rnercury-arc  rectifiers,  and  later 
aided  in  the  development  of  the  i);ni- 
iron.  In  193  5  he  was  made  mananer  of 
the  protective  devices  en);inecrinn  <le 
partment,  and  made  several  importani 
contributions  to  the  compressed-air  cir- 
cuit breaker  then  under  development. 
Ourinn  World  War  II  he  played  a 
prominent  role  both  at  Westinnhouse 
and  in  the  industry  at  large  in  the 
development  of  shock-absorbing  circuit 
breakers    for   the    Navy. 

Purine  1943  Mr.  I.udwig  averaged 
one  trip  every  three  weeks  to  Berkele\, 
California,  where  he  assisted  in  the 
Weslinghouse  project  of  <levcloping 
avsential  switchgear  apparatus  for  the 
work  of  Dr.  Lawrence  of  the  I'niver- 
sity of  California,  work  that  led  lo 
the  development  of  the  atomic  boirib. 

I.ate  in  1943  he  assumed  full  charge 
of  the  Motor  nivision,  and  at  war's 
end  supervised  the  Division's  move 
from  East  Pittsburgh  to  Buffalo,  N.  \. 
He  returned  to  Pittsburgh  again  in 
the  fall  of  1950  on  special  assignment, 
.Tiid  was  named  director  of  engineer- 
ing and  research  for  the  .Atomic  Power 
nivisi.in    in    October.    19^1. 


SKIMMING  .  .  . 

I  .  'inliniiid  friim  [iii^i    .if)) 

back  to  llori/.oiual  atjain.  Radioactive 
radiations  from  inside  the  test  cell  are 
nor  retlccteil  and  c.uinot  );et  around  tlic 

ottsct. 

In  usMiji  tlie  microscope,  wliich  ex- 
tends into  the  test  chamber,  the  speci- 
men is  put  into  place  on  the  micro- 
scope stajje.  Lookiii}:  throiijih  a  sinjjie 
eyepiece,  the  operator  emphiys  the  re- 
mote controls  to  "et  the  specimen  ad- 
justed and  properly  focused,  llien  the 
\  isual  eyepiece  is  exchanged  for  a  pho- 
to;:raphic  one.  and  tile  camera  is  swimt; 
into  position   to  make   tile   photograph. 

.At  tile  lowest  power,  the  instrument 
siiows  the  specimen  in  its  actual  size, 
while  the  hifjhest  power  lens  "ives  .i 
nia}:nification  of  1,01)1)  diameters.  Tiiese 
different  powers  are  achieved  throut;li 
the  use  of  several  objective  lenses  for 
the  microscope,  which  are  mounted  on 
a  re\ol\inf;  turrent  and  can  be  swuni: 
nito  place  b\    remote  control. 

Polarized  light,  which  is  in\aluable 
in  the  study  of  metals,  may  also  be  used. 
This  is  achieved  through  the  use  of  a 
light-polarizing  slide  inserted  in  the 
path  of  light  from  the  illuminator. 

anchors  for  planes 

Liaison  planes  often  find  it  necessary 
to  land  in  confined  areas.  To  facilitate 
such  operations,  the  Air  Materiel  Com- 
mand has  developed  a  a  rocket  anchor 
to  shorten  landing  distances.  The  anchor 
consists  of  a  28-j7j  steel  tube  mounted 
in  the  tail  assembly  and  filled  \\ith 
rocket  propellent.  Attached  to  the  tube 
is  a  200-//  stainless  steel  ribbon  wound 
on  a  hydraulic  brake.  Just  before  touch- 
ing tile  ground,  the  pilot  presses  a  but- 
ton which  fires  the  anchor  and  drives 
it  IS  in  into  the  ground  at  approxi- 
mately a  4S-degree  angle.  As  the  stain- 
less steel  ribbon  unwinds,  the  brake 
slows  the  plane  to  a  smooth,  easy  stop 
which  sliortens  the  normal  landing  dis- 
tance of  the  plane  considerably. 

brooklyn  bridge  renovated 

rile  Hiookhn  biidgc  is  being  leno- 
\  ated  to  serve  today's  traffic  needs.  It 
has  been  necessary  to  make  the  construc- 
tion work  very  exacting,  since  the  new 
part  of  the  structure  had  to  match  the 
10th  century  architecture  of  the  rest  of 
tile   bri<lge. 

The  ()S-year-old  Kast  ri\er  bridge 
formerly  carried  two  streetcars  and  two 
elevated  tracks  and  about  3,000  vehicles 
a  day.  Hut  the  subway  has  replaced 
the  elevated,  bu.ses  have  replaced  tiol- 
leys,  and  motor  traffic  of  all  kinds  iia« 
increased    rapidly. 

Objectives  of  tlie  leconstructioii  was 
to  provide  two  three-lane  roadways, 
whicii  would  c.irry   notliing  but  \ehicles. 


at  a  rate  of  ().00(l  a  da\.  To  do  tiiis  an 
existing  intermediate  stiffening  truss 
had  to  be  eliminated.  The  dieapest 
method  would  have  been  to  put  in  ,i 
completely  new,  deep  outer  truss,  t,ib- 
ric.iteil  of   rolled   sections. 

Mut  New  York's  Fine  Arts  commis- 
sion said  such  a  change  would  be  incon- 
sistejit  witli  the  bridge's  architecture 
,ind  would  destroy  its  10th  century 
cli.irm.  Since  the  Fine  Arts  commission, 
which  passes  on  modifications  of  tile 
city's  historical  landmarks,  would  no' 
allow  the  change,  it  was  nece.ssary  to 
revive  the  truss  by  using  the  same  struc- 
tur.il  elements  originally  used  ;  sniall 
latticed  and  boxed  members  for  com- 
pression   and    eye-bars    for    tension. 

Work  r)n  the  bridge  was  begun  in 
I')  SI  I  ,uid  the  south  roadway  is  iu)w 
complete.  .Ml  six  lanes  are  expected  to 
be  completed   h\    next  spring. 


Aptitude  Test? 

If  you're  one  of  those  students  who 
has  aspirations  of  becoming  a  great  crea- 
tive engineer — better  start  boning  up 
on  your  geometry. 

One  of  the  nation's  top-ranking  in- 
ventors says  that  the  ability  to  .solve 
geometry  problems  is  the  best  intelli- 
gence tests  for  creative  engineering  abili- 
ty- 

Dr.  Krnst  F.  W.  Alexanderson,  radio 
and  television  pioneer,  who  was  recently 
awarded  his  320th  patent  for  inventions 
made  during  his  49  years  with  (leneral 
Electric,  explained  that  algebra  can  be 
figured  by  routine  rule,  while  the  solu- 
tion of  geometry  problems  requires  tlie 
use  of  imagination. 

"If  an  intelligence  test  for  engineer- 
ing siiould  be  adopted,  I  would  say  that 
the  ability  to  solve  geometry  problems 
should  be  the  first  consideration,"  he 
said. 

The  patient  clerk  took  every  pair  of 
shoes  off  the  shelf  for  his  woman  cus- 
tomer. The  floor  was  strewn  with  shoes 
of  all  styles  and  colors.  Finally  he  said, 
"Lady,  that  is  our  stock." 

"Is  that  all  you  have  in  the  store?" 
she  said,  disappomtmerir  evident  in  her 
voice. 

"\  es,  lady,  excepting  the  p.iir  I've 
got  on." 

Insurance  doctor:  Kver  had  anv  ac- 
cidents? 

Cowboy :  Navv . 

Doctor.  What's  tiiar  hand.ige  on  voui 
hand  ? 

Cowboy:    Rattle-snake    bite. 

Doctor:  Don't  vou  c.ill  that  ;ui  ,icci- 
dent? 

Cowboy  :  Navv,  that  dang  tiling  did  it 
on  imrpose. 

*        «-        » 

When  you  argue  with  a  fool — be  sure 
that  he  isn't  similarly  engaged. 


44 


THE    TECHNOGRAPH 


i. 

ii                M^^: 

1     *-Auor      m"  *_ 

25 

rt 

m 

W 

r 

H 

H 

H 

j_^^H 

■■ .1 

,^w     '         Mok, 

^T^H             fl 

\ 

i. 

1 

1 

Y 

Ar^ 

\ 

V 

/A  Uw 

Wv 

\^^^ 

oA/ \, 

\AlA 

A 

A^ 

^A/ 

k\v^ 

v< 

i/w       y 

'*       V  v^ 

V     Y 

\\|N 

H\j  y 

v\/V\ 

jV^    \ 

T 

1 

•ill* 

• 

1 

1 

t 

he 

ill 

noi 

S 

t 

e 

cl 

ino 

g 

r< 

jf 

^^ 

Z9 

bmb 

)er 

1 

• 

1  Am 

1  SK^i 

IQ 

i;o 

Lm 

.a. 

|allUai  jr  ^    1  :^  *j  Mm  \ 

1 

1     1      1     1     Ii 

Another  page  for 


YOUR  BEARING  NOTEBOOK 


How  to  keep  a 
color  press  in  the  pink 

Long-lasting  precision  and  speed  are  necessary  requirements 
in  single  color  offset  press  lithography.  To  meet  these  re- 
quirements, engineers  mount  vital  cylinder  shafts  and  main 
drive  shafts  of  presses  on  Timken'  tapered  roller  bearings. 
Due  to  tapered  construction,  Timken  bearings  carry  any 
combination  of  radial  and  thrust  loads — hold  shafts  in  proper 
alignment.  And  Timken  hearings  eliminate  all  speed  restric- 
tions due  to  bearings,  permitting  more  impressions  per  hour. 


How  to  mount 
press  cylinders 


Tvpe  TNA  Timken  bearings  are  used  at  each  end 
of  this  press  cylinder.  The  bearing  at  the  left  is 
fixed  by  clamping  the  double  cup  while  the  other 
bearing  is  permitted  to  float.  The  bearing  cones 
are  clamped  on  the  shaft  bv  means  of  an  end  plate 
and  cap  screws  which  are  locked  by  wiring  the 
heads.  The  double  cup  for  both  bearings  has  a 
groove  and  oil  holes  through  which  the  lubricant 
is  supplied. 


TIMKEN 


TAPERED  ROLLER  BEARINGS 


How  to  learn  more 
about  bearings 

Some  of  the  engineering  problems  you'll  face 
after  graduation  will  involve  bearing  applications. 
If  you'd  like  to  leain  more  about  this  phase  of 
engineering,  we'll  be  glad  to  help.  For  a  copy  of 
the  270-page  General  Information  Manual  on 
Timken  bearings,  write  today  to  The  Timken 
Roller  Bearing  Company,  Canton  6,  Ohio.  And 
don't  forget  to  clip  this  page  for  future  reference. 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  (td  THE  TIMKEN  TAPERED  ROLLER  ^ 
BEARING  TAKES  RADIAL  ^  AND  THRUST  -©-  LOADS  OR  ANY  COMBINATION  ^- 


Lefs  face  it  Pal . , . 

Perhaps  this  editorial  should  be  entitled,  "The  Trials  and  Tribulations  of 
College  Athletes"  or,  "How  to  be  a  Professional  Amateur  in  One  Easy  Lesson." 
However,  not  wishing  to  shock  anyone,  I've  used  a  more  unobtrusive  title. 

How  can  one  become  a  professional  amateur  in  one  easy  lesson?  Easy! 
Just  enroll  in  a  sports-minded  university.  First,  however,  you  must  be  an  athlete 
and  a  GOOD  one,  at  that.  The  rest  is  easy. 

Does  the  University  hand  out  large  sums  of  money  to  prospective  athletes 
to  encourage  them  to  enroll  at  Illinois?  No— nothing  as  crude  as  that.  They  may 
give  out  athletic  scholarships  which  cover  tuition  expenses,  and  then  there  are 
always  constructive,  worth-while  jobs  for  needy  athletes,  like  keeping  the  snow 
off  the  basketball  floor. 

Also,  there  are  always  loyal  alumni.  They're  so  happy  to  see  GOOD  athletes 
enroll  at  Illinois  that  they  just  can't  help  but  aid  them  financially.  They  might 
help  them  out  with  some  of  their  other  expenses,  and  with  the  left-over  change, 
the  athletes  may  even  have  enough  to  buy  a  cor. 

Why  does  this  situation  exist?  Everyone  wants  to  have  a  team  that  they 
can  be  proud  of— a  team  they  can  brag  about.  In  fact,  some  people  are  so 
interested  in  having  a  good  team,  they're  literally  willing  to  pay  for  one.  If 
they  didn't  resort  to  such  measures,  they'd  lose  their  prize  athletes  to  other 
schools  where  more  lucrative  gains  were  to  be  hod.  Consequently,  the  team 
woulc'  fold,  certain  individuals  would  lose  their  jobs,  and  all-in-all,  things 
wouldn't  have  such  a  "rosy"  future. 

Let's  face  it,  pal,  if  you  want  to  watch  an  amateur  team  in  action,  you'd 
better  go  back  to  high  school.  -H. P. K. 


JANUARY,    1952 


Oxygen  bubbled  through  molten 
stainless  steel  scrap,  removes 
impurities  and   reclaims  badly 
needed  nickel  and  chromium. 


"DRY  ICE"  (Solid  COj  gas)  refrigerates 
your  blood  donation  to  preserve  its  life- 
giving  elTectiveness  during  its  flight  overseas. 
This  same  gas  also  sparkles  soft  drinks, 
and  helps  keep  loud  fresh. 


af  ihe  fentieir  of  progriKS  you  If  M 


It's  a  long  step  from  rcclaiinini;  hiyhlv  critical  nickel  ;ind  chro- 
mium to  the  rclrigcr.ilion  ol  whole  hlooil  -  vet  Air  Kctliiclion  takes 
it  in  stride. 

Why?  Because  Airco"s  business  is  the  business  of  America  —  a  cor- 
porate family  that  contributes  to  the  basic  activities  of  American 
hie  and  industry  —  a  corporate  familv  that  depends  on  each  in- 
dividual member  for  the  techniques  and  knowledge  to  benefit  indus- 
tries as  diverse  as  aircraft  manufacture  and  food  packaging  .  .  . 
medical  therapy  and  shipbuilding. 

In  fact,  wherever  progress  is  racing  ahead,  not  inching  to  new 
frontiers,  you'll  find  an  Air  Rcdiiclioii  I'rothul. 


Air  Reduction  Company,  Incorporated 


Divisions    of    Air    Reduction    Company,    In 


AIR  REDUCTION  SALES  COMPANY,  AIR 
REDUCTION  PACIFIC  COMPANY,  AIR  RE- 
DUCTION MAGNOLIA  COMPANY  . . .  Indus- 
trial  Gases,  Welding  and  Culling  Equipment 
•  AIRCO  EQUIPMENT  MANUFACTURING 
DIVISION  •  NATIONAL  CARBIDE  COM- 
PANY .  .  .  Calcium  Carbide  •  OHIO  CHEMI- 
CAL &  SURGICAL  EQUIPMENT  COMPANY, 
OHIO  CHEMICAL  PACIFIC  COMPANY  .  .  . 
Medical  Cases  —  Apparatus  —  Hospital 
Equipment  •  PURE  CARBONIC  COMPANY 
...  Carbonic  Gas  ond  "Dry/ce"  •  AIRCO 
COMPANY  INTERNATIONAL  .  .  .  Export  • 
AIR     REDUCTION     CHEMICAL     COMPANY. 
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our  cover 

Featured  in  this  month's  issue  is  the  mechanical  engineering 
department.  One  of  the  more  common  operations  on  the  lathe 
is  being  performed   in  the  machine  tool   laboratory. 


our  frontispiece 

An  insulation  development  engineer  at  the  Westinghouse 
Electric  Corporation's  East  Pittsburgh,  Pa.,  plant  uses  a  medical 
cystoscope  to  examine  the  insulation  deep  within  the  coils  cf  a 
generator.  A  series  of  visual  and  electrical  tests  has  been  devised 
that  determines  the  condition  of  the  insulation  on  large,  rotating 
electrical   machinery.  (Courtesy  of  Westinghouse) 


1mm.-. r 


the  technograph  features  the  . 


Mechanical   Engineering  Department 


bv  Tom  E.  Madden,  m.e.  '54 


Fi-u-  stiuleiits  t()ii;i\  rcall/.c  tli:it  tlu' 
iiu'chanical  cnginoeriiiu;  departinent  hcif 
at  the  University  of  Illinois  had  its  bi-- 
fjiiining  in  a  mule  stable.  Established  in 
I  Hh7  as  a  school  of  mechanical  science' 
anil  art  in  the  polytechnic  department, 
if  is  the  oldest  department  in  the  col- 
Icf^e  of  engineering.  Soon  after  its  estab- 
lishment, Mr.  S.  W.  Robinson  was  ap- 
pointed the  first  professor  of  mechanical 
engineering  and  the  Board  of  Trustee-; 
granted  $2,000  for  the  equipping  of  a 
small  wooden  building,  which  had  been 
used  as  a  mule  stable,  with  the  essen- 
tial tools  to  teach  the  new  curriculum. 

Professor  Robinson  and  his  small 
group  of  students  worked  diligently  in 
their  crowded  classroom.  One  of  the 
fruits  of  their  labor,  a  ten  horsepowe'- 
steam  engine,  is  today  on  displa\'  as  a 
museum  piece  in  the  mechanical  engi- 
neering laboratory. 

In  1871,  the  legislature  appropriated 
funds  for  the  construction  of  a  two- 
>tory  structure  to  be  used  as  the  \l.  E. 
building  and  drill  hall.  Later,  Univer- 
sity Hall  was  built  and  the  M.  E.  de- 
partment carried  on  all  of  its  work 
there  with  the  exception  of  shop  prac- 
tice, which  was  still  done  in  the  previ- 
ously constructed  dual  purpose  building. 
More  than  one-h.ilf  of  all  male  students 
enrolling  in  the  rapidly  growing  L  ni- 
\ersity  entered  the  college  of  engineer- 
ing. As  a  result,  the  need  for  increased 
engineering  facilities  became  acute  and 
led  to  the  construction  of  Engineering 
Hall  in  1893.  The  M.  E.  department 
was  given  a  large  portion  of  the  third 
floor  of  this  building  in  which  to  main 
tain  offices  and  hold  clas.ses.  About  the 
same  time,  a  power  laboratory  was  start- 
ed on  the  ground  floor  of  the  present 
Harker   Hall. 

Expansion  of  the  M.  E.  department 
has  continued  to  be  rapid  right  up  to 
the  present  day.  In  the  interim  between 
1895  and  1944,  several  small  buililirv^-. 
and  portions  of  buildings  were  budt  ui 
equipped  for  different  phases  of  the  de 
partment's  activities.  Among  these  weu- 
the  machine  tool  laboratory,  the  me- 
chanical engineering  laboratory,  and  the 
second  floor  of  the  transportation  build- 
ing. However,  it  was  not  until  the  com- 
pletion of  the  new,  ultra-modern  build- 
ing in  1949  that  the  dream  of  the  de- 
partment came  true,  and  all  major  func- 
tions were  united   under  one   roof. 

Toda\    the   M.    E.   department   is   the 


lai'gest  in  the  engineering  college  with 
an  undergraduate  emollment  of  about 
550  students  and  a  faculty  staff  of 
nearly  100.  In  addition  26  men  are  cur- 
rently working  on  their  doctorates  and 
24  on    their   masters   degrees.   The   de- 
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partment  has  indeed  advanced  a  long 
wa\'  since  the  tiist  classes  were  con- 
ducted  in   a   converted   mule  stable. 

Aside  from  physical  expansion,  the 
M.  E.  department  has  greatly  enlarged 
and  improved  its  curriculum.  The  op- 
tion SNStem  has  been  inaugurated  so  as 
to  provide   the  st\ident   with   a  comeni- 


enf  means  of  pi. icing  emph.isi>  on  anv 
one  of  the  following  pha.scN:  aeronauti- 
cal, air  conditioning  and  refrigeration, 
machine  design,  petroleum  production, 
power,  research,  production,  railway  mo- 
tive power,  and  general  (which  permits 
the  student  to  select  about  24  hours  of 
either  technical  work  cutting  across  the 
special  options,  or  of  non-technical  elec- 
fives  in  other  colleges).  Plans  are  now 
nearly  completed  for  an  additional  op- 
tion, which  is,  in  effect,  a  new  curricu- 
lum within  the  M.  E.  department.  This 
new  course  of  study  leads  to  a  degree  in 
industrial  engineering,  a  phase  of  engi- 
neering which  is  becoming  more  and 
more  important  every  day. 

A  primary  objective  of  the  M.  E. 
department  is  to  provide  the  student 
with  the  best  general  education  possible 
and  at  the  same  time  not  sacrifice  any 
of  the  essential  technical  and  scientific 
courses  needed  for  graduation.  This 
policy  is  in  line  with  the  views  of  men 
who  are  today  far  advanced  in  the  engi- 
neering profession,  and  who  have 
learned  by  experience  that  this  type  of 
education  and  character  development 
(continiicil  nn  pdcjc  26) 


A  view   of  a  test   rack   in   the  extensively   equipped    Internal   Combustion 
Engine   laboratory. 
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inside  industry  with  Al  Vejar 


Centra 


(iciicnil   Miitiirs   a orpdiiitiiin 

"(it'iieral  Motors"  is  almost  a  household  word,  but  it 
i>  niorf  than  the  brand  name  of  a  scries  of  products,  lor  it 
represents  the  cunuilative  assets  and  influences  of  a  great 
industr\.  This  industrial  empire  encompasses  more  than 
100  manufacturing  plants  in  S  cities  of  the  I  lu'ted  States 
and  is  supplemented  by  assembK  and  manuf.icturing  plants 
in    IS  other  countries. 

The  complexities  of  control  imposed  b\  such  scope  ne- 
cessitate a  functional  subdivision  and  coordination  of  the 
whole  which  is  comprised  of  indi\idual  productive  elements. 
The  organizational  network  of  operating  units,  or  divisions, 
has  been  so  contrived  that  each  division  is  headed  b\-  a  gen- 
eral manager  who  is  responsible  for  the  operational  effi- 
ciency of  his  individual  organization.  Each  division  designs 
and  distributes  its  own  products,  hires  and  trains  its  own 
employees,  handles  its  own  personnel  problems,  develops 
and  maintains  its  own  executive  staff  and  operating  organ- 
ization, purchases  its  own  materials  and  equipment  on  a 
competitive  basis,  and  develops  the  manufacturing  processes 
and  methods  best  adapted  to  its  particular  needs  and 
resources. 

This  criteria  becomes  more  involved  when  we  consider 
that  some  of  the  divisions  are  composed  of  a  number  of 
plants  located  in  different  parts  of  the  countrv,  which  nujst 
be  coordinated  b\    a  group  executive. 

Though  such  a  progression  of  control  seems  complex, 
this  organizational  .setup  has  the  advantage  of  allowing  oper- 
ation without  the  limitations  imposed  upon  small  business, 
and  vet  it  eliminates  nianv'  of  the  drawbacks  of  centralized 
big  business.  .'\  great  flexibility  is  inspired  by  the  limitation 
of  size.  The  financial  resources  ;md  staff  facilities  of  the 
entire  corporation  integrally  supporting  the  individual  divi- 
sion provide  the  solid  base  upon  which  high  production  may 
be  built. 

I'ldducts  ;un!  influences  of  this  organization  are  too 
numerous  to  categorize,  but  one  point  should  be  emphasized. 
The  stimulative  influence  such  an  organization  can  have 
upon  the  development  of  ability  and  iiutiative,  through  asso- 
ciations, training,  experience,  ;ui(l  ;ulv  ancement  is,  unde- 
niably,  iriv  .iluahle. 

('riitnil  Iiiiindry  Dii'isiini      All   Ki'olutioii 

The  seed  which  has  grown  to  such  stalwart  proportions 
was  first  planted  in  1917,  when  the  Saginaw  .Malleable 
Iron  Corporation  was  founded  in  Saginaw.  Michigan.  This 
companv',  which  manufactured  castings  principallv  for  the 
automotive  field,  was  purchased  by  (General  .Motors  Cor- 
poration in  1^1')  and  became  the  Saginaw  Malleable  Iron 
Division  of  (leneral  .Motors,  operating  as  an  iiulividual 
unit. 
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Foundry    Division 

General  Motors  Corporation 


During  the  Second  World  War,  shortages  and  vastly 
increased  industrial  demands  caused  the  government  to  build 
a  malleable  foundr\  to  be  operated  h\  Saginaw  Malleable 
Iron  di\ision  of  (leneral  Motors  Corporation.  The  location, 
Dan\ille,  Illinois,  was  decided  upon  because  of  a  series  of 
factors  including  the  availability  of  manpower,  rail  acces- 
sability,  housing,  proximity  to  dependent  plants,  and  the 
need  for  decentralization  of  industry.  Saginaw  Malleable 
Iron  Division  operated  this  plant  in  the  manufacture  of  mal- 
leable castings  for  army  trucks  and  tanks  from  its  inception 
in  1044  until  the  cessation  of  hostilities  and  the  termination 
of  war  contracts  caused  discontinuance  of  production,  (jen- 
eral  Motors  then  purchased  this  plant  from  the  governmem 
and  reorganized  the  Saginaw  Malleable  Iron  Division  into 
Central  Foundry  Division  of  General  Motors.  The  Dan- 
ville plant  was  reactivated  and  the  Central  Foundry  trium- 
virate was  completed  with  the  construction  of  a  plant  in 
Defiance,  (^hio. 

When  reopened  in  1447,  the  Dan\ille  plant  was  soleK 
equipped  to  produce  grey  iron  castings.  Most  of  the  mal- 
leable iron  equipment  used  during  the  war  was  not  adapt- 
able to  peacetime  industrial  uses,  as  the  wartime  castings 
previously  made  were  of  such  large  size  and  irregular  type 
that  the  equipment  remaining  was  imeconomical  and  im- 
practical for  peacetime  production.  This  lack  of  proper 
equipment  necessitated  the  complete  refitting  of  the  plant. 
Automatic  molding  and  conveying  machines  were  installed 
throughout.  In  1948,  additional  plant  expansion  was  carried 
out  when  a  malleable  iron  foundry  equal  in  size  to  the  gre\ 
iron  plant  was  added.  This  growth  has  continued  with  the 
addition  of  floorspace  and  equipment  to  the  grey  iron  plant. 

In  reflecting,  it  is  evident  that  there  has  been  a  remark- 
able development  within  this  plant.  In  the  last  five  years, 
its  employment  has  enlarged  from  the  original  2S()  to  over 
2,000.  This  total  will  again  increase  when  the  next  step 
of  expansion  is  completed,  for  the  capacity  of  the  malleable 
iron  plant  is  to  be  doubled  by  the  fall  of  this  year. 

The  expansion  of  Central  Foundry  cannot  be  solel\ 
attributed  to  (jeneral  Motors  Corporation  contracts.  .All 
castings  necessary  to  General  Motors,  as  a  whole,  are  hid 
upon  by  the  plants  both  independent  of  (jM  control  and 
within  the  framework  of  the  corporation.  Likewise,  the 
foundries  of  (jeneral  Motors  bid  upon  contracts  outside  the 
GM  sphere.  As  an  example,  the  I)an\ille  Central  Foundr\ 
Division  is  now  producing  parts  for  Ford,  Packard,  and 
Hendix. 

Defense  contracts  are  on  the  upswing  and  the  CFD  is 
currently  producing  parts  for  a  new  hydromatic  transmission 
for  army  trucks,  designed  to  give  a  high  rate  of  acceleration, 
and  a  new  test  rocket  casing  for  the  Army  Ordnance.  Now. 
let's  take  a  look  at  the  plant  as  it  is  operating  today. 


Production      Plowshares  and  Swords 

Central  l'oundr\  of  Danville  ranks  high  on  the  list 
of  high-production  foundries,  and  is  generally  acknowledged 
to  be  one  of  the  cleanest,  best  equipped,  and  most  efficient 
foundries  in  the  world. 

Integrally  contained  in  the  foundry  building  are  a  cafe- 
teria, medical  department,  the  executive  and  personnel  of- 
fices, a  plant  and  processes  engineering  department,  and  the 
\ery  necessar\'  sand  and  iron  testing  laboratories.  .All  opera- 

(,(,nliniii,l  on  f'lii^e  12) 


A    pattern    maintenance    man    repairs    and    inspects 
on    exhaust    manifold    pattern.    (Courtesy    of    GM). 
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1952   Engineering  Open   House 

by    Bob   Schroder,   ch.e.   '54   and   John   Schultz,   cer.e.  '52 


( Kiirrou's  NorK :  TJiii  is  llie  first  uj  «  siriis 
of  three  artiiles  tlesiijneJ  to  uti/iiiiiiil  ymi  ici/// 
t/ie  hienaial  Eniiineerinij  Of'en  llnuse.  This 
first  artiile  iiill  Jeal  icilli  fast  rni/iiieeriiii/ 
o/>fn  houses  and  in  partiiular,  the  l''^"  'V.// 
llnuse. ) 


Already  this  \e:ir.  while  thoughts  ot 
Christmas  past  and  finals  yet  to  be  are 
fillinj;;  the  heads  ot  most  students,  engi- 
neerinji  campus  is  humming  with  prep- 
arations tor  the  1*^52  Open  House.  Dur- 
ing Open  House,  the  engineering  col- 
lege and  its  associated  branches  throw- 
open  their  doors  to  the  general  public 
tor  a  weekend,  showing  them  what  is 
being  accomplished  in  engineering  at 
the  U.  of  I.  The  Kngineering  Open 
House  is  not  something  new  to  the 
mini  campus,  but  insteail  is  the  result 
of  a  great  trailition  dating  back  almost 
to  the  turn  ot  the  century. 

The  Open  House  idea  first  started 
on  the  Illinois  campus  in  1906,  when 
the  ph\sics  department  held  an  exhibit. 
This  exhibit  stressed  "light,  wireless 
telegraphy,  and  other  electrical  pheno- 
mena." Then  in  1Q07,  a  drive  started 
in  the  colleges  to  raise  moiun  tor  ,i 
memorial  to  Robert  Fulton.  In  onier 
to  raise  money  for  this  memorial,  the 
KK  department  put  on  a  show  \er\ 
similar  to  the  physics  Open  House  ot 
the  year  before. 

The  idea  for  an  KK  exhibit  caught 
on,  and  these  exhibits  continued  on  up 
into  the  thirties.  The  EK  shows  were 
big  productions,  with  much  school  sup- 
port and  a  large  attendance.  For  a  while 
after  the  all-Kngineering  Open  House 
started,  the  KE  and  Engineering  Open 
Houses  were  held  on  alternate  years. 
The  \n-",  department  also  held  several 
open  houses,  with  attendances  ranging 
up  to  S,()()0. 

The  first  all-Engineering  Open 
Hou.sc  was  held  on  March  23,  1920, 
as  part  of  a  celebration  commemorating 
the  lOOth  birthday  of  James  Witt.  It 
was  quite  an  ambitious  project,  with 
over  6((  exhibits  ami  a  20-page  pro- 
gram for  the  show.  Dr.  L.  P.  Hreck- 
enridge.  a  professor  of  WY.  at  Yale 
and  one  of  the  top  men  in  the  country 
in  his  field,  was  invited  to  speak.  An- 
other open  house  took  place  in  1921. 
and  from  then  on  open  houses  were  a 
permanent  fixture  at  Illinois.  They  were 
held  either  ever\-  two  \ears  or  every 
four  vears  until  the  war  interrupted. 


.-\s  the  years  went  b\ ,  the  (  )p(ii 
House  gained  more  prestige  and  a  new 
name,  the  ISl'K  (Illinois  Student  I'ngi- 
neering  Kxhibition).  H\  193S,  the  ISKl". 
had  de\elope<l  into  the  spectacle  that  it 
is  today.  Hut,  as  Dean  Enger  of  the 
engineering  college  commented,  it  was 
not  a  stunt  show,  but  actually  a  cul- 
tural course  in  engineering.  He  said, 
"The  displays  are  designed  to  show,  in 
a  manner  that  a  la\inan  can  understand, 
some  of  the  basic  principles  on  which 
the   science   ot   engineering  is    founded." 


The  I9.>9  ISKK  carried  on  with  the 
great  tradition.  0\er  10,000  visitors 
descended  on  the  campus  for  the  week- 
end. They  saw  nian\  exhibits  which 
are  still  remembered.  In  the  locomotive 
lab,  a  full-si/.ed  engine  kept  running  at 
top  speed  without  moving  an  inch.  This 
giant  was  used  in  brake  shoe  research. 
A  new  metallurg\  lab  and  an  EK  dem- 
onstration of  television  were  also  among 
the  top  exhibits  of  the  day. 


1  lie  w  ar  interrupteij  the  presentation 
1)1  the  biennial  (  )pen  House  through  its 
drainage  of  engineering  manpower.  The 
first  and  onK  Kngineering  Exhibit  since 
tile  war  was  held  on  .March  31 -April 
1  of  1950.  The  stress  and  strain  of  3500 
student  engineers  culminated  in  an  Kn- 
gineer's  Weekend  that  vvould  ha\e 
brought  pride  to  the  soul  ot  St.  I'at  him- 
self. 

Steiiiiiung  from  the  diNCo\ei\  of  the 
Hlarney  Stone  in  the  murky  waters  of 
the  mighty  Boneyard,  the  activities  con- 
tinued with  an  accelerative  pace  through 
the  presentation  of  the  parade  of  engi- 
neers' floats,  the  Open  House  itself,  St. 
Pat's  Hall,  and  the  dubbing  of  the 
Knights  of  the  Order  of  St.  Patrick. 
Interspersed  throughout  these  activities 
was  the  game  of  "Hlarney,  Hlarney, 
\V'h()'s  (Jot  the  Hlarne\  Stone?"  as 
thievery  pla\ed  a  repetiti\e  role  in  the 
life  of   that  sacred   article. 

The  Open  Hou.se  was  a  reservoir  of 
engineering  ingenuity.  Exhibits  by  the 
\arious  departments  and  honoraries 
showed  many  facets  of  mechanized  in- 
dustry. The  structure  and  operation  of 
automobiles  and  jet-engine  airplanes 
were  disclosed  anil  explained.  The  wind 
runnel  of  the  aeronautical  engineers  was 
exiiihited  in  actual  operation.  An  im- 
pressive test  of  the  breaking  of  a  con- 
crete cylinder  b\  Talbot  Lab's  3,000,- 
(11  Ml  //)  hydraulic  testing  machine  was 
shown.  Hrick  making  machines,  televi- 
sion sets,  rock  crushing  machines,  (lei- 
ger  counters,  and  traffic  counters  were 
among  the  variety  of  projects  shown  in 
()|)eration. 

.Among  the  audience  p.irticipation  ex- 
hibits were  the  dri\er  reaction  meter, 
strength  tester,  and  a  lie  iletector.  A 
"kissometer  "  was  on  hand  to  give  rat- 
ings ot  an  indi\i(luars  osculation  ability. 
(The  records  are  not  clear  on  whether 
a  suitable  partner  was  on  hand  to  assist 
in   this  measurement). 

The  wonders  of  scientific  technology 
were  displayed  in  such  mystifying  ex- 
hibits as  the  floating  dishpan,  which  was 
suspended  in  mid-air  with  no  visible 
means  of  support ;  the  ghost  writer,  in 
which  elections  were  harnessed  to  spell 
out  words;  the  theremin,  which  emit- 
ted musical  tones  at  the  approach  of 
the  operator's  hands;  water  boiling  in 
a  paper  cup;  and  the  color  organ,  which 
{ I  onliniuil  un  pdgt    }<1) 
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Left:    Dean    Everitt    displays    the 
much  sought  after  Blarney  Stone. 


J     fyx;^: 


Above:  The  IAS  prize-winning 
float.  Right;  Frankie  Master's 
orchestra  provided  the  music 
for   the    1951    St.    Pat's   Ball. 


JANUARY,   1952 


—     fhe  university  of  illinois  at 


navy    pier 


by  Warren  H.  Brandt,  c.e.  '54 


Harvard  on  the  rocks 

I  lie  w  i-i  k  (it  I  )iccnilnT  .■!-7  was  an 
i\  (lit  I  111  (iiif  tor  I'irr  i-iijiiiu-eriiig  aiul 
ari.liiti'i.turf  stuiicnts,  with  a  host  of 
cclfbritii's  that  would  turn  a  TV  emci-e 
to  shame. 

On  Weiliiesday  aftt'inoon  Pier  arclii- 
ti'Cts  were  treated  to  a  three-hour  sym- 
posium on  Dymaxion  phih)sophy,  pre- 
sented under  the  auspices  of  the  Ameri- 
can  Institute  of  Architects  and   featur- 


inj;  R.  ]5uckminstei  Fuller,  niarln-iiia- 
riclan,  architect,  designer  and  philoso- 
pher. 

Fuller's  philosophy,  that  of  treating 
a  problem  as  a  whole,  or  looking  at  all 
.ispects  of  a  situation,  enthralled  main 
who  heard  it,  including  this  editor.  The 
passage  of  time  went  unnoticed  as  this 
genial  man  e.vpounded  his  ideas  on  the 
economics  of  construction  and  the  rela- 
tion of  design  to  economics. 


Those  receiving  awards  and  their  respective  activities  are,  kneeling  left 
to  right:  Robert  Brittain,  AIA;  James  H.  Trail,  ASCE;  AIEE  sponsor  W.  K. 
LeBold;  Miss  Frances  Watkins,  AIEE  and  Engineering  Council  chairman; 
Ronald  Kowalik,  AIEE;  Charles  Kersch,  AIEE.  Standing,  left  to  right:  ASCE 
sponsor  J.  C.  Chaderton;  Dean  F.  W.  Trezise,  College  of  Engineering  UIC; 
IAS  sponsor  George  J.  Zanotti;  Phillip  De  Protine,  IAS;  ASME  sponsor  J.  S. 
Kozacka;  Warren  Brandt,  ASCE  and  TECHNOGRAPH;  William  Kahan, 
ASCE;  Oliver  Smith,  ASME;  Jack  Margolis,  AIEE;  Harry  Rogers,  ASME; 
Frank  Pease,  AIEE;  TECHNOGRAPH  sponsor  Ogden  Livermore  and  AIA 
sponsor   H.   B.  McEldowney. 


VWdnesday  evening  was  occupied 
with  the  first  annual  Fngineering  So- 
cieties Council  dinner,  with  As.sociate 
Dean  of  engineering  F.  W.  Trezise  as 
master  of  ceremonies. 

Guest  of  honor  and  principal  speak- 
er was  C)\id  W.  Fshbach,  dean  of  en- 
gineering of  Northwestern  Technologi- 
cal Institute.  His  theme  was  "The 
Curses  and  Virtues  of  Engineering  Con- 
vention. "  1  he  .?()()  engineers  present 
warmly  applauded  Dean  Eshbach  as  he 
urged  them  to  be  l()\al  to  their  profes- 
sion,  their  school,   and    to   themselves. 

Extending  greetings  from  the  I  rbana 
campus  was  Har\e\'  Jordan,  associate 
dean  of  engineering  who  welcomed  Pier 
engineers  to  visit  classrooms  and  labora- 
tories downstate. 

.Also  present  from  I  rbana  were  four 
members  ot  the  '/'<  ( hnot/rti/'h  staff  in- 
cluding editor  Hank  Kalapaca  and  fac- 
ulty adviser  R.  W.  Bohl. 

Editor  Kalapaca  outlined  the  scope 
of  the  Til  hriof/rtif>li's  field  of  endeavor, 
its  place  as  the  outstanding  engineering 
magazine  of  the  school  and  possibilities 
tor  the  ilevelopment  of  journalistic  abil- 
ities b\'  students  who  might  be  inter- 
ested in  joining  its  staff. 

The  festivities  of  the  evening  closed 
with  the  presentation  of  Certificates  of 
Merit  to  students  in  the  college  of  en- 
iiiiieering  who  had  done  outstanding 
work  111  the  different  engineering  so- 
cieties. 

Recipients  of  awards  were  the  fol- 
lowing: 

In  the  .American  Societv'  of  Civil  En- 
gineers— Wnren  H.  Hrandt.  William 
Kahan   and   James   H.   Trail. 

In  the  American  In.stitute  of  Archi- 
tects— Warren  Anderson  and  Robert 
Hnttain.         (rnnliniiiil  on  /'iii/f  ,^lt) 
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THE  DU  PONT 

DIGEST 


Ch.  E's  at  Du  Pont 

New  products  mean  new  opportunities 
for  chemical  engineers 


CHEMICAL  engineers  supervise  preparation  of 
lar^er-than-laboratory  batches  of  chemicals  in 
L)u  i'ont's  Special  Soruice  Laboratory. 


[  FIRST  OF  A  SERIES  ] 


STUDYING  "Tr/lon"  ti'trafluoroethylene  resin 
insulating  material  with  special  apparatus: 
K.  F.  Rtchards,  B.S.Ch.E.,  Cornell  '48:  and 
E.  K.  Holden,  M.S.Ch.E.,  Delaware  '48. 


CHECKING  a  multistage  carbon-monoxide  com- 
pressor used  in  semi-works  operations:  R.  L. 
SWarns,  B.S.Ch.E.,  Yale  '49;  and  H.  Peter- 
son, B.S.Ch.E.,  Northeastern  University  '42. 


CHARGING  rxprnmcntal  polymers  to  spinning 
machine:  U.C.Wctmore,  Ph.D. Phys.Ch., New 
York  U.  '44:  D.  A.  Smith.  B.S.M.E..  Purdue 
'40;  and  C.  O.  King,  Sc.D.Ch.E.,  Michigan  '43. 


To  you  as  a  student  chemical  engi- 
neer, what  does  this  statement  brmg 
to  mind: 

Nearly  two-thirds  of  Du  Font's  cur- 
rent sales  are  in  products  entirely 
or  virtually  unknown  in  1930. 

Likely  it  suggests  years  of  solving 
intriguing  engineering  problems,  the 
designing  of  unique  equipment,  the 
carrying  out  of  reactions  under  ex- 
traordinary conditions. 

But  it  should  also  suggest  the  op- 
portunities that  will  come  to  chemi- 
cal engineers  in  the  future.  For  at 
Du  Pont,  new  and  better  products 
are  continually  being  developed. 
From  today's  extended  program  of 
fundamental  research  you  can  expect 
more  neoprenes,  more  nylons,  more 
plastics  like  "Teflon"  tetrafluoro- 
ethylene  resin. 

As  these  products  coine  out  of  the 
laboratory,  they  will  bring  with  them 
a  succession  of  interesting  and  chal- 
lenging problems  for  the  chemical 
engineer.  Problems  that  will  arise 
out  of  their  very  newness. 

For  instance,  take  nylon,  the  first 


wholly  synthetic  organic  fiber.  In 
working  out  techniques  for  its  com- 
mercial manufacture,  there  was 
practically  nothing  to  go  on.  The 
compounds  of  which  it  was  made, 
hexamethylenediamine  and  adipic 
acid,  were  essentially  laboratory 
chemicals.  Processes  had  to  be  de- 
vised to  make  them  from  cheap  raw 
materials — benzene,  hydrogen,  air 
and  ammonia.  Large-scale  prepara- 
tion of  nylon  salt  from  amine  and 
acid  required  going  beyond  the  clas- 
sical unit  operations. 

Here  for  the  first  time  it  was  pro- 
posed to  extrude  a  fiber  with  extreme 
accuracy  from  a  melted  polymer  at 
290°C.  At  this  temperature  the  poly- 
mer decomposes  slowly.  It  had  to  be 
melted,  pumped  at  5000  p.s.i.  pres- 
sure tiirough  micro.scopic  holes  and 
cooled  in  a  liurry.  Otherwise  the  fiber 
would  emerge  discolored. 

The  Du  Pont  chemical  and  me- 
chanical engineers  and  other  men 
and  women  who  worked  with  them 
ran  into  one  difliculty  after  another. 
More  thanonce  they  thought  that  the 


project  would  have  to  be  abandoned. 

However,  it  is  basic  in  Du  Pont 
people's  philosophy  not  only  to  take 
on  difficult  pioneering  problems,  but 
to  see  them  through.  With  nylon, 
this  persistence  paid  off  handsomely. 

Is  this  the  kind  of  problem  you'd 
like  to  attack,  the  kind  of  people 
you'd  like  to  work  with? 
NEXT  MONTH —  Opportunities  for 
cliemical  on^'ineers  in  research  and  de- 
velopment will  be  discussed  in  the  sec- 
ond article  in  this  series.  Watch  for  it! 


WRITE  FOR  40-page  booklet,  "The 
l)ii  Pont  Company  and  the  College 
Cruduate."  Address:  2521  Nc- 
muiirs  Building,  Wilmington,  Del. 


MfM 


BETTER    THINGS    FOR    BETTER    LIVING 
.   .   .   THROUGH    CHEMISTRY 


Entertaining,  Informative  —  Listen  to  "Civalracf  of 
America."  Tuesday  Nigtits.  NbC  Coast  to  Coast 


JANUARY,   1952 
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AFS  fours 


Central    Foundry    Division 

General  Motors  Corporation 


I 


Left:  The  tour  was  supple- 
mented with  an  invitation 
to  dinner  in  the  modern 
cafeteria  which  is  an  inte- 
gral part  of  the  foundry. 
Standing  in  center  rear  are 
Plant  Manager  Martin  and 
Grey  Iron  Supt.  Drury.  Jim 
Leach,  A.F.S.  adviser  is 
seated   behind    Drury. 


Right:  Left  to  right  facing 
camera:  Charles  Drury, 
Grey  Iron  Superintendent; 
Tom  Cavanaugh,  Personnel 
Manager;  A.  L.  Andrews, 
student;  Dick  Martin,  Plant 
Manager,  and  A.  C.  Deg- 
ner,  student. 
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CONFERENCE    IN    THE    CLOUDS 


Among  the  undergraduates  on  any  college  campus,  you  11  Imtl 
the  talk  reaching  up  to  the  clouds.  And  once  in  a  while  —  in  a  class- 
room, around  a  studv  table,  or  e\cn  in  a  hull  session  —  a  really  big 
idea  is  born. 

Big  ideas  come,  too,  from  the  men  and  women  in  laboratories, 
business  ofBces,  shops.  But  often  these  professionals  are  exploring 
a  path  first  glimpsed  in  college. 

How  do  we  know?  Because  of  the  many  college  people  who 
have  come  into  the  Bell  System,  where  big  ideas  and  a  lot  of  dreams 
have  taken  their  place  in  progress.  1  he  human  \oice,  carried  along 
a  wire,  first  across  a  town,  then  a  state,  a  nation,  and  now  the  world. 
Music  antl  pictures  and  things  happening  delivered  into  cities  and 
hamlets  all  across  the  land  by  radio  and  television  networks. 

We're  always  looking  for  the  men  and  women  who  get  big 
ideas  —  whether  they're  about  people,  or  machines,  or  ways  ol  doing 
thinos.  It's  the  only  way  the  Bell  System  can  keep  on  giving  this 
country  the  best  telephone  service  in  the  world. 

BELL       TELEPHONE        SYSTEM 


JANUARY,   1952 
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by  Bob  Schroder,  ch.e.  '54 


One  of  the  real  {jenis  ot  liteniruie 
ot  our  time  was  recently  publislied  b\ 
'I'hf  liiiuhmiirk,  otticial  publiiation  of 
Chi  Kpsilon,  honorar\  i:i\il  (niinuTi  iiij; 
fraternit\.  It  is  entitled: 

riii:  r.NciNKKR 

\'eril\,  I  sa\  unto  \ou,  many  not 
an  ent^ineer  tor  the  engineer  is  a  strange 
being  possessed  of  many  devils:  yea,  he 
speaketh  eternally  in  parables,  which  he 
calleth  "formulas,"  and  he  wieldeth  a 
a  big  stick  which  he  calleth  a  slide  rule, 
and  he  hath  but  one  Bible — a  handbook. 

He  talketh  always  of  stresses  and 
strains,  and  without  end  of  thennod\- 
namics.  He  showeth  always  a  serious 
aspect  and  seemeth  not  to  know  liow  to 
smile;  and  he  picketh  his  seat  in  the  car 
b\  the  springs  therein  and  not  by  tin- 
damsel  beside  him;  neither  dfK-s  he  know 
a  waterfall  except  for  its  power,  nor  riu- 
sunset  except  for  its  specific  heat. 

Always  he  carrieth  his  books  with 
him.  and  he  entertaineth  his  maiden 
with  steam  tables.  Verily,  though  his 
damsel  expecteth  chocolates,  when  he 
calleth  he  opcneth  the  packages  to  dis- 
close samples  of   iron. 

Yea,  he  holdeth  his  damsel's  hand, 
but  only  to  measure  the  friction,  and 
kisses  but  to  test  viscosity.  For  in  his 
eyes  shineth  a  far-away  look  wliich  i> 
neither  love  nor  longing — but  ,i  \ain 
attempt  to   recall    a   ffirmida. 

There  is  but  one  key  dear  to  his  heart, 
and  that  is  the  Tau  Beta  Pi  key ;  and 
one  love  letter  for  which  he  yearneth, 
and  that  an  "A" ;  and  when  to  his 
damsel  he  writeth  of  love  and  signeth 
with  crosses,  mistake  not  these  symbols 
for  kisses,  but  rather  for  unknown  quan- 
tities. 

Even  as  a  young  boy  he  pulleth  a 
girl's  hair  to  test  its  elasticity,  but  as  a 
man  he  discovers  different  devices;  for 
he  would  count  the  vibrations  of  her 
heart  strings  and  reckon  her  strength 
of  materials ;  for  he  seeketh  ever  to 
pursue  the  scientific  investigations,  and 


inscribeth  his  passion  in  a  formula;  and 
his  marriage  is  a  simultaneous  equation 
involving  two  unknowns  and  yielding 
diverse   answers. 

A  demiue  \oung  thing  walked  into  a 
furniture  store  to  buy  a  piece  of  furni- 
ture for  her  apartment,  "I  can't  make 
my  mind  up.  I  don't  know  if  I  «ant 
an  arm  chair  or  a  davenport.  " 

.Said  the  salesman,  "You  can't  make 
a  mistake  with  an  arm  chair.  Becau.se 
when — the  rest  iif  this  joke  is  censured. 
For  the  punch  line  send  a  self-addressed 
stamped  envelope  to  The  Illiiidis  Teeh- 
notjrtifih.  Civil  Engineering  Hall,  I  ni- 
versity  of  Illinois. 

POET'S  CORNER!  ?) 
1    serve  a  purpose  in   this  school — 
( )n  which  no  man  can  frown — 
1    quietly  sit  alone  in   class 
And   keep  the  average  down. 
*        *       * 

Sing   a  song  of  sulfides, 
A  beaker  full  of  lime. 
Four    and    twenty    test    tubes 
Breaking  all  the  time. 
When   the  cork   is   taken  out. 
The  fumes  begin  to  reek. 
Now  isn't  that  an  awful  mess 
no  have  five  times  a  week? 
St         *         * 

Little  Jack    Horner 

Sat   ui   a  corner. 

Crib  notes  under  his  e\e. 

He  opened   his  book. 

Took  a  quick  look. 

Ami  now  he's  Tau  Beta  Pi. 

-:1  »  • 

\ISIT  THE  'S2  OPEN  HOI  SE 

An  EE  professor  was  explaining  a 
fundamental  concept  of  electricity. 
"Let's  take  a  positive  charge  and  put 
it  in  Talbot  Lab.  Then  let's  take  a 
negative  charge  and  place  it  in  the  Law 
Building.  Come  to  tiiink  of  it,  what  the 
hell's  a  negative  ciiarge  doing  in  tlie 
Law    Building?" 


A  patient  at  a  mental  hospital  who 
had  been  certified  cured  was  saying 
goodbve  to  the  head  psychiatrist. 

"And  what  are  you  going  to  do  when 
you  get  out  into  the  world  ?"  asked  the 
doctor. 

"Well,  I  may  go  back  to  Illinois 
and  finish  nn  engineering  course.  Then. 
I  liked  the  Arm\,  so  I  may  enlist  again." 

He  paused  a  moment  and  thought, 
"Then,  again,   I   may  be  a  teakettle." 

The  moon  was  yellow. 
The  lane  was  bright. 
She  turned  to  me 
In  the  autumn  light. 
And  with  every  glance 
She  gave  a  hint 
That  what  she  craved 
Was  real   romance. 
I  stammered,  stuttered. 
And  time  went  by. 
The  moon  was  yellow 
.  .  .  And  so  was  I. 


Dr.  Ehrensperger:  ".'\re  you  sure  that 
this  story  is  original  ?" 

Student:    "Absolutely,    sir." 
Dr.      Ehrensperger:      "To     think      I 
should   ever  have   the  pleasure  of  meet- 
ing  Rudynrd    Kipling   in   person!" 

"Whoevei-    told    that    gu\'    he    was    a 
piof?    He    just    doesn't    know    how    to 
teach    the   stuff.    Ever\bod\-   hates   him. 
Every    time    he    tries    to    explain    some- 
thing he  digres.ses  so  much  that   no  one 
can  understand  what  he's  talking  about. 
I    think   he  ought   to  quit   teaching   and 
go  back  to  the  farm." 
"Yeah,   I    flunked,   too," 
«        »        » 
There  was  a  voung  girl   from 
St.  Bride's 
Who  ate  green  applies  and   ilied 
Within  the  lamented 
The  apples   fermented 
Making   cider    iiisider   insides. 
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What's  Happening  at  CRUCIBLE 


Actual  size  Lionel 
truck  body  showing 
two  Crucible  olnico 
bar  magnets  in  place. 


Lionel  uses  Crucible  Alnico  in  new 
locomotive  design 

The  Lionel  Corporation,  big  name  elertrioal  toy  manufaotiirer, 
has  pioneered  in  the  design  of  miniature  locomotives  for 
table-top  railroading.  One  of  the  principal  aims  of  this  design 
is  to  achieve  the  highest  possible  degree  of  adhesion  between 
the  driving  wheels  and  the  track. 

Lionel  experimented  with  a  conventional  method  of  increas- 
ing the  traction  (i.e.  load  up  the  driving  axles  with  ballast 
weights)    .  .  .  and  then  turned  to  magnetic  materials. 

Crucible  alnico  specialists  were  called  in.  Working  in 
close  cooperation  with  Lionel  engineers,  the  Lionel  "Magne- 
Traction"  locomotive  was  born.  As  the  name  implies,  "Magne- 
Traction"  utilizes  magnetic  attraction  between  powerful 
Crucible  alnico  bar  magnets  placed  in  close  proximity  with 
the  wheels. 


By  varymg  the  number  and  strength  of  the  magnets, 
almost  any  desired  degree  of  adhesion  can  be  obtained. 
In  laboratory  tests  a  light-weight  plastic  "Scout"  loco- 
motive whose  normal  train  load  is  4  cars,  was  able,  after 
installation  of  proper  magnets,  to  pull  a  train  of  24  cars, 
an  improvement  of  600%.  A  heavy  miniature  locomotive 


a_ 


_Q 


* 


Diagram  shows 
how  magnetizing 
force  is  supplied 
by  external  sta- 
tionary Crucible 
permanent  magnet 
ond  non-magnetic 
oxie.  Wheels  are 
sintered  steel. 


pulled  28  cars  instead  of  its  usual  load  of  7  cars.  Then 
too,  locomotives  unable  to  start  a  normal  4  or  5  car 
train  on  greater  than  1  degree  slope  were  able  with  the 
special  magnet  assembly  to  pull  them  from  a  dead  start 
up  a  5°  slope,  while  the  new  twin-motor  Lionel  Pennsy 
GG-1  scooted  up  a  15°  slope  (i.e.  37%  grade)  without 
any  apparent  difficulty. 

Crucible's  part  was  twofold.  Not  only  were  Crucible 
metallurgists  and  engineers  active  in  the  initial  design, 
but  Crucible  production  experts  precision  cast  these  bar 
magnets  using  plastic  patterns.  This  is  an  innovation  in 
alnico  magnet  mass  production.  Commonly,  alnico  is 
made  in  sand  molds,  and  usually  re(|uires  a  great  deal  of 
finishing,  but  with  precision-cast  alnico  magnets  expen- 
sive machining  is  cut  to  a  minimum. 

En^ineer'mi^  Servh'v  Avnilable 

Your  permanent  magnet  problem  will  receive  the  same 
experienced  consideration  from  Crucible's  xinsurpasse<! 
staff  of  metallurgists  and  production  specialists.  Please 
give  full  details.  Crucible  Steel  Company  of  America, 
General  Sales  Offices,  Oliver  Building,  Pittsburgh,  Pa. 


52  u€€it^  cf   ^ine   ^lee/ma^in^ 


first  name  in  special  purpose  steels 


Midland  Works,  Midland,  Pa.         •         Spaulding  Works,  Harrison,  N.  J.         •         Park  Works,  Pittsburgh,  Pa.         •        Spring  Works,  Pittsburgh,  Pa. 
National  Drawn  Works,  East  Liverpool,  Ohio       •       Sanderson-Halcomb  Works,  Syracuse,  N.  Y.       •      Trent  Tube  Company,  East  Troy,  Wisconsin 
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edited  bv  Howie  Hadler,  ag.e.  '54 


spiral  lighting  arrester 


Shown  heif  is  a  nioilrl  ot  a  new  hifjli- 
voltafio  lightniiiji  arri'stfr  with  its  dc 
s-(;iuT,  A.  M.  Opsahl  ot  Wi-stiiighous;-. 
Only  halt  as  tall  as  trjrnicr  high-voltafji' 
arri'Stcrs  that  required  large  striictina! 
steel  supports,  the  new  type  SV  station 
type  arrester  features  a  zig-zag  arrange- 
ment ot  the  arrester  units  that  elimi- 
nates the  neeil  tor  such  supports.  Light- 
ning surges  are  carried  groundward 
through  a  series  of  arrester  units  that 
spiral  down  between  the  three  \ertica! 
columns.  P'or  use  on  23()-kv  lines,  the 
arrester  stands  ten  feet  high,  and  is  more 
efficient,  less  costK'  to  install,  and  mor'- 
easih  maintained  than  prc\  ious  desig]i:i 
of  high-\()itage  arresters. 

lights  for  Lyndonville 

I.Mulonville,  \'  c  ]■  ni  o  n  t.  a  ( ireeii 
.Mountain  ski  resort  town,  has  estab- 
lished itself  as  the  only  town  in  thv 
country  with  a  tluorcsceiit-Iij;hti<l  main 
street. 

Each  of  the  new  units,  ol  whicii  there 
arc  ten,  contains  four  lamps,  and  has 
a  total  output  of  22,0011  lumens.  T\v 
big  (S  //)  fluorescent  lamps  will  giv.' 
a  brighter  and  more  diffused  light  than 
the   globe    fixtures   which    they    replace. 

The  installation  is  made  on  alum- 
inum poles  .^0  ft  high,  in  a  staggered 
arrangement  calculated  to  provide  an 
average  illumination  of  one  foot-candle. 

So  effective  are  the  fluoresceins  in 
lighting  the  center  of  the  town,  that  of- 
ficials of  the  community  plan  to  hold 
their  famous  sled  dog  races  right  down 
the  main  street  this  winter. 


plastic  blowers  for  A-C  motors 

l'l:l^tu•^  Ikis   I id   aniitluT  use  in   rlic 

(■jeitnc  motor  tield,  where  it  is  noxv 
hcin^  useil  to  replace  critical  aluminum 
anil  bronze  for  blowers  in  small,  totalis - 
(uclosed,  fan-cooled  a-c  motors.  Thf 
pla>tic  blowers  consist  of  ,i  pol\estei 
resin  reinforced  with  glass  fibers,  (ilass 
tiber  reinforcement  has  been  founil  to 
be  superior  to  orgam'c  fiber  reinforce- 
ment because  of  increased  resistance  to 
chemical  attack,  and  increased  strength 
p  T  pound. 

Tlie  plastic  blower  has  man\  ad\an- 
t.igrs  over  tile  alummum  .md  bron/.e 
blowers  it  replaces.  It  is  desirable  on 
riiitors  used  in  refineries,  chemical 
plants,  and  process  industries  where  cor- 
1(1, i\e  .itmospheres  m.iy  be  present,  since 
it  is  unaffected  b\  tile  chemical  agents 
that  attack  tiie  metal  blowers. 

The  plastic  blower  is  as  mucii  as 
i::ie  third  lighter  in  weight  than  it^ 
metal  ciiuiitcrparts.  While  this  may  be 
onl\  ii  tew  ounces,  the  reduction  of 
uiertia  wiiere  frequent,  rapid  reversals 
is  required  is  wiirtiiwhile.  I'reliniinar\ 
tests  indicate  tiiat  the  plastic  blower 
)i;is    better    resist.uice    to    abr:ision    than 


its  predecessors.  All  these  .idvantages 
are  obtained  without  sacrifice  in  blowei- 
pel  form.mce.  The  new  t\pe  blower  has 
successtull)    passeii    o\er    speed    tests    at 

four    tunes    riorm.ii    speed. 


cleaning  by  sound 


'.innct 
for   wliar 


Sound   pitched   s(j   hi;:h   tii.it 
be    heard    is    now     beuig    used, 
is  believed  to  be  the  first  time,  in  indus- 
trial cleaning  on  .i  production  line  basis. 

H\  means  of  an  ultrasonic  cleanin;: 
machine,  high-pitched  sound  wa\es  di- 
rected through  a  liquid  solvent  sileiitl> 
remo\  e  metal  particles,  lapping  com- 
pound, oil  and  grease  from  tiny  open- 
ings and  corners  of  electric  shaver  heads. 
Tile  device  was  developed  by  GK 
and  is  now  in  use  b\  Schick  Incorpora- 
ted,  manufacturers  of  electric  shavers. 

Cleaning  of  the  tiny  openings  in  sha\  - 
ei  heads  has  long  been  a  major  problem 
in  the  electric  shaver  industry,  previous 
methods  requiring  long,  tedious  opera- 
tions. Special  compounds  used  in  grind- 
ing, as  well  as  metal  particles  resulting 
from  grinding,  become  lodged  in  the 
small  corners  and  capillar},  spaces  of 
sha\er  heads,  making  cleaniiiL;  difficult. 


Plastic  blowers  for  use  on  small  fan-cooled  o-c  motors  shown  with  older 
type  aluminum  and  bronze  blowers  which  they  are  replacing.  (Courtesy 
of  Westinghouse) 
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What's  cooking,.. 

From  the  raging  heat  of  this  furnace  come  basic  materials  for  your  stainless  steel 
kitchenware,  plastic  shower  curtains,  and  man-made  textiles 


What's  cooking  in  the  seething,  roaring  fire  of  this  electric 
arc  furnace? 

The  fingers?  No!  They  represent  whals  doing  the 
cooking. 

WHITE-HOT  INFERNO- In  the  actual  furnace  the  fingers 
are  giant  rods  of  carljim  or  graphite,  called  electrodes,  that 
carry  the  heat-creating  electricity.  Carbon  and  graphite  are 
the  only  materials  that  can  do  this  and  stand  up  under  the 
terrific  temperatures  of  6,000  degrees  or  more. 

In  carbon  arc  furnaces,  alloy  metals  used  in  jiroducing 
stainless  steel  are  separated  from  their  ores.  Similar  fur- 
naces are  used  to  make  other  tough  and  hard  yarietics  of 
fine  steels  for  automobiles,  airplanes  and  many  other  famil- 
iar products. 

SERVES  YOU  MANY  WAYS -Gut  steel  making  is  only 
one  iniporlant  ua\  in  wliich  carbon  and  graphite  serve  you. 
Motion  picture  screens  are  illuminated  by  the  brilliant  light 
of  the  carb'.iii  arc.  Calcium  carbide,  the  snurce  of  many 


modern  plastics,  textiles  and  chemicals  is  an  electric  fur- 
nace product.  Without  carbon  we  wouldn't  hayc  depend- 
able, long-life  dry  batteries  for  flashlights,  radios  and  hear- 
ing aids. 

WORK  OF  UCC  — Creating  carbon  and  graphite  products 
for  an  aimosl  endless  number  of  uses  is  one  of  the  many 
accomplishments  of  the  people  of  Union  Carbide. 


STUDENTS  and   STUDENT  ADVISERS 

r.fiini     IIH.K     nhniit    tin 
(nrl.iili-   nff.rs   ,■„,;,,■   ,,,,,"..(» 
/nr   ilhislnit.il  In.nkhl   --r,.., 

U-hiih  ,l,srhhr^  tlir    i„, -m 

firhls    ,.f    Allovs.    CillluiNv.    (I 
Vl.\~.,h^..IsI;  /<>il,„okU't  .\  .'. 


Union  Carbidf 

AATD     CARBON    CORPORATION 


3  0     EAST     4  -•  N  I)     ST  li  I.  L  T 


Offl 


,N  i;  \y     Y  (>  II  K      17,     N.     Y. 


VC.C\  Trnd,--m,irU,'d  VrmUirIi  „f  tllo\s.C,irl>ons.Chemi<<ils.G,is,' 

National  Carbons      •      Aihkson  Klccirodf^      .      F.I.Kc-IROmkt  Alloys  arul  Mcuil: 
I'Rl.sr-O-LlTE  Acetylc-nc       .       I.INDt  Oxygen       •       P^  ROIAX  C.;is 
EvEREADY  Flashlights  and  Batteri«      •      Prestone  and  Trek  Anti-Freczes 


ml  rinslic^  imluih   

.      IUynes  Sn:i.I.HE  Alloys 
Synthetic  Organic  Ciiemicai.s 
Uakelite,  Krene,  and  ViNYLlTE  Plastics 
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introducing  .  .  . 


by  Tom  Tucker,  ch.e.  '53  and  Bob  Oreshfield,  met.e.  '55 


BILL  SODERSTROM 

Hill  Si)ilci>tr<)m,  \\  lici  ^i.uliiatcil  tioni 
liiyh  si'honl  in  (iraiul  junction,  Colo- 
rado, was  born  in  \*-^27  in  Rapiil  City, 
South  Dakota.  He  inovoil  to  (ir.ind 
Junction  at  the  age  of  three,  u  lu  re  he 
has   resiilcil   since. 

Hill  is  stuiKing  ct-raniic  engineerin;r, 
although  hi'  >p;'nt  two  years  with  the 
Na\v    as   a    radio   technician    and    lonar 


BILL  SODERSTROM 

instructor.  He  attributes  hi.s  interest  in 
ceramics  to  the  tact  that  he  worked  tor 
the  (irand  Junction  Hrick  Conipan\  tor 
several   years. 

Hill  spends  most  ot  his  spare  tiin-' 
working  for  the  Illio,  for  which  he  is 
assistant  editor.  He  got  his  start  in 
college  publications  writing  for  tlie 
/■,  -  /;. 

This  bu>y  gentleman  also  finds  time 
to  be  president  of  his  social  fraternity. 
Phi  Kappa  Sigma.  He  is  treasurer  of 
Keramos  and  a  member  of  Tau  Heta 
I'i,  Tomahawk,  Student  Chapter  .Amer- 
ican Ceramic  Societ\  and  recently  at- 
tended the  "11)0"  Hanquet  for  the  top 
one   liundred   seniors   in    activities. 

After  graduation  in  June,  I9S2,  Hil! 
will  return  to  (irand  Junction,  Colo- 
rado, where  he  has  a  job  awaiting  him 
as  a  ceramic  engineer  with  the  (irand 
Junction    Hrick  Company. 


ROBERT   W.    BOHL 

Rohcit  W  .  Kohl.  .i>M>tant  prolessor 
of  metallurgical  engineering,  was  mined 
in  Peoria  in  1^2 V  Preliminary  treat- 
ment of  the  ore  was  carried  out  ;it 
Peoria-Woodruff  high  school.  I'or  our 
year,  refining  was  carried  on  at  Hradley 
university.  However,  the  job  was  then 
transferred  to  the  I  niversity  of  Illinois. 
In  1040,  the  I'niversity  considered  the 
product  worthy  of  the  degree  of  Hache- 
lor  of  Science. 

After  receiving  his  degree.  .Mr.  iiuhl 
joined  the  staff  of  the  L  .  of  1.  and  has 
remained  ever  since.  Three  of  his  sum- 
mers ha\e  been  spent  in  the  Caterpillar 
research  laboratory  studying  aluminum 
piston  alloys.  In  1949,  the  University 
conferred    botli    a    masters    degree    and 


ROBERT  VV.   BOHL 

an  assistant  professorship  on  him.  At 
present,  he  h,is  passed  the  preliminaries 
for  his  i'h.I).,  iiijt  has  not  finished  the 
research. 

This  past  semester,  Mr.  Hiihl  t.iught 
ferrous  metaliograph) .  non-ferrous  met- 
talography,  ferrous  process  metallurgy, 
and  mechanical  metallurgy.  He  states 
that  he  likes  teaching  at  the  University 
very  much.  He  is  also  a  member  of  the 
policy  and  development  committee  ol 
the  college  of  engineering. 

Mr.  Hohl  was  married  in  1947  and  at 


present  has  one  daughter,  I  .S  months 
<dd. 

This  fall  he  wrote  an  article  for  the 
//  ildini/  Jiitinitil  with  some  members 
of   the  department  of   civil   engineering. 

.As  an  undergra<luate,  .Mr.  Hohl  was 
a  business  manager  of  the  'I'l  i  liii'/i/iti/^li. 
His  name  has  reappeared  on  the  mast- 
head this  \ear.  He  now  is  a  facult\ 
adviser. 

While  attending  the  Inivcrsity.  Pro- 
fessor Hohl  gained  entrance  to  lau 
Heta  Pi,  Sigma  Tau,  .Alpha  Sigma  Mu. 
Phi  Kappa  Phi,  Sigma  \\.  and  a  mathe- 
matics  honorary. 

l'"or  relaxation,  .Mr.  Hohl  likes  to 
watch  basketball  and  football,  ami  to 
pla\  handball  and  tennis.  Another  h<ib- 
by  is  photography.  This  latter  ties  in 
well  with  work  in  a  metallurgy  labora- 
tory, according  to  him.  He  also  puts 
out  a  newsletter  to  tiie  .ilunuii  of  the 
metallurgy  department. 


"I'm  .sorry  to  disappoint  you,  Charles, 
but  I  can't  go  out  with  you  tomorrow. 
1    became  engaged   to  Dick  last  night." 

"Oh,    well,    how    about   next    week?" 

Little  Jerr\  came  down  the  stairs  bel- 
lowing lustily.  "What's  tlie  matter 
now?"  said  his  mother. 

"Papa  was  hanging  jiictures  and  he 
just  hit  his  thumb  with  the  hammer," 
s.iid   Jerry. 

"That's  not  so  serious,"  soothed  his 
mother.  "A  big  man  like  vou  shouldn't 
cr\  ;it  a  trifle  like  that.  \Vh\-  didn't 
\()u  laugh  ?  " 

"I    did,"   .sobbed   Jerr\-. 
»        *        *- 

.A  conductor  fears  no  one — he  tells 
'em   where  to  get  off. 

»        •        » 

".Mmmmmm.I  gue.ss  I'xe  lost  another 
pupil,"    said    the    profes.sor    as    his    glass 
e\e   rolled   down  the  sink. 
*        »        » 

The  one  ring  circus  was  visiting  a 
town  in  the  hills.  The  folks  there  rec- 
ognized all  the  instruments  of  the  band 
except  the  slide  trombone. 

One  old  settler  watched  the  pla\er 
for  quite  some  time,  then,  turning  to 
his  son.  said,  "Don't  let  on  that  you're 
watching  him.  There's  ,i  trick  to  it;  he 
;iiri't   really  swallerin'   it.  " 

I  he  landlad\  was  showing  a  prospec- 
tive tenant  a  room.  "I  think  that  1 
ought  to  tell  you,"  she  said,  "that  the 
former  occupant  of  this  room  was  a 
Professor   Steinway — an   inventor." 

The  man  stood  silent  for  a  moment, 
then,  noticing  a  rather  large  stain  on 
the  ceiling,  he  remarked:  "One  of  the 
professor's   experiments  ?" 

"Heavens,  no!"  exclaimed  the  larul- 
lad\.    "That's    the    professiu." 
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Three  dots  in  Morse  Code  — sent  from 
Eng!;uid  and  received  by  Marconi  in 
Newfoundland  — proved  lliat  wireless 
signals  could  span  the  Atlantic. 


Ihree  dots 
that  opened  a  neAv  era ! 


When  Marconi,  on  December  12.  1901. 
heard  a  "3-dot"  radio  signal  — the  letter 
"S"  in  Morse  Code  — across  1,800  miles  of 
sea,  it  was  an  experimental  triumph  that 
opened  a  new  era  in  communications. 

Before  this  historic  event,  wireless  teleg- 
raphy had  been  limited  primarily  to  commu- 
nications between  the  shore  and  ships  at  sea. 
Marconi's  success,  however,  was  the  fore- 
runner of  many  other  de\elopments  which 
led  eventually  to  RCA  world-wide  radio- 
telegraph ser\ice  that  now*  operates  more 
tlian  80  direct  circuits  to  67  countries. 

As  radio  progressed,  it^  usefulness  was  ex- 


panded by  invention  and  development  of  the 
electron  tube,  the  harnessing  of  short  waves 
which  made  world-wide  transmission  a  reality, 
and  the  automatic  transmission  and  reception 
of  messages  at  high  speed. 

Radio,  with  its  magic  of  spoken  words  and  music 
broadcast  over  the  world  .  .  .  television,  the  miracle 
of  pictures  in  motion  transmitted  through  the  air  .  .  . 
these  mediums  of  modem  communications  have 
added  notable  Hnks  in  the  chain  of  electronic  ad- 
vances first  forged  in  1901  from  the  mere  sound 
of  three  dots. 


Sec  the  latest  uonders  in  radio,  television,  and  elec- 
tronics at  RCA  Exhibition  Hall,  36  W.  49th  St.,  N,  X. 
Admission  is  free.  Radio  Corjtoration  of  America, 
RCA  Biii/t/ing,  Radio  City,  New  York  20.  N.  Y. 


Continue  your  education 

with  pay  — at  RCA 

Graduate  Electrical  Engineers:  RCA 

\'ictor— one  of  the  world's  foremost  manu- 
lacturers  of  radio  and  electronic  products 
—offers  you  opportunity  to  gain  valuahle, 
well-rounded  training  and  experience  at 
a  good  salary  with  opportunities  for  ad- 
vancement. Here  are  only  fi\e  of  the  many 
projects  which  offer  unusual  promise: 

•  Development  and  design  of  radio  re- 
ceivers ( including  broadcast,  short-wave 
and  FM  circuits,  television,  and  phono- 
graph combinations ) . 

•  Advanced  development  and  design  of 
AM  and  FM  broadcast  transmitters,  R-F 
induction  heating,  mobile  communications 
eipiipment,  relay  systems. 

•  Design  of  component  parts  such  as 
colls,  loudspeakers,  capacitors. 

•  Development  and  design  of  new  re- 
cording and  producing  methods. 

•  Design  of  receiving,  power,  cathode 
rav,  giis  and  photo  tubes. 

Write  today  to  College  Relations  Divi- 
sion, Rr.\  Victor,  Camden,  New  Jersey. 
Also  many  opportunities  for  Mechanical 
and  Chemical  Engineers  and  Physicists. 


IVor/c/  l^ac/er  /n  7^ac//o  —  P/rsf  in  le/e^/'s/on 
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CENTRAL    FOUNDRY  .  .  . 

(i  on/iniiiil  jrniii   piiiir  ') ) 

tions  in   the  toiiiulr\    liaxc  been  carctulK    fii<;iiu'crc(l   In    tin- 
nu-thods  ilepartiiifiit. 

To  illustrate  the  unit  tunction  ot  this  touniiiv,  let's 
jf)ll(>\v  the  a\era^e  proiiiiction  job  throiij;h  the  malleable 
iron  wing  ot  the  plant.  I'he  priniar\  step  is  the  nianutae- 
ture  ot  cores  to  be  used  in  the  molding  process.  Core  sand, 
to  be  used  in  this  operation,  is  broufjht  to  the  storage  house 
in   railv\a\    cars  where  is   is  dried   .iikI   stored,    .KCordinj;   to 


Mr.  Dick  Martin,  recently  appointed  Plant  Manager, 
now  holds  full  responsibility  for  the  operation  of 
the    Danville    Plant. 

specification,  until  it  is  needed  within  the  s\steiii.  I"  loni  the 
storage  house,  the  sand  enters  the  core  room  by  an  o\erhea(l 
belt  and  is  automaticalh  weighed  into  the  mullers.  Near 
the  mullers,  dry  ingredients,  including  corn  flour  anil  ben- 
tonitc,  are  weighed  on  a  small  batch  scale  and,  with  oil  and 
water,  are  metered  into  the  mullers.  The  moist  mixture 
is  prepared  in  mullers  with  automatic  timing  devices.  When 
the  mixing  cycle  is  completed,  the  prepared  mixture  is  con- 
veyed by  continuous  belts  and  an  ele\  ator  to  the  second 
floor  storage  bins  from  which  gasoline  powered  wheelbar- 
rows take  their  loads  of  core  mix  to  feed  the  hoppers  above 
the  core  machines.  To  avoid  piping  stoppages,  vibrating 
feeders  are  u.sed  on  these  hoppers. 

.Automatic  core   blowing  machines  are   used,   .iiiil    are  of 


three  ditterent  sizes  to  facilitate  the  desired  tle\ibilit\  in 
production.  .A  roll-o\er  machine  is  also  used.  .After  the  ma- 
chines, fed  from  the  hoppers  above,  have  filled  the  perma- 
nent metal  core  boxes,  the  cores  are  switched  to  the  driers 
and  put  on  ilu-  o\en  conveyer  rack.  The  cores  then  pa.ss 
into  the  (j\eii  awA  are  baked  at  a  temperature  of  4^0  to 
^OO  F  for  a  period  of  approximately  one  hour.  .After  b.ik- 
ing,  the  conveyor  progresses  to  the  "dry  side  "  ot  the  loie 
room  where  the  cores  are  inspected  and  processed. 

A  special  unit  is  provided  for  the  preparation  ot  the 
molding  sand.  In  this  unit,  sand  from  the  shakeout  has 
moisture,  new  sand,  sea  coal,  and  a  bonding  agent  .idded 
to  the  desired  proportions.  The  mix  is  mulled  and  delivered 
by  overhead  belt  system  to  the  tempering  bins.  .\l(dding 
sand  is  then  delivered  to  the  molding  machines  as  needed 
h\    an   overhead    belt   system. 

In  dominance  are  j<dt  squeeze  tvpe  molding  machines. 
The  assemblv  line  technique  is  utilized  effectively  here.  .As 
a  continuous  convevor  containing  emptv  flasks  passes  the 
line  of  molding  machines,  the  operator  of  the  machine 
ren)oves  the  flask  and  swings  it  onto  his  molding  machine 
where  the  flask  is  charged  and  the  drag  made.  The  flask 
is  then  replaced  upon  the  conveyor  with  a  crane.  This  oper- 
ation takes  place  at  the  drag  station.  Core  setters  then  place 
the  cores  in  the  drag  portion  of  the  mold  as  it  progresses 
.ilong  the  conveyor.  At  the  cope  station,  the  cope  is  made 
upon  ;i  molding  machine  and  placed  by  means  of  a  crane 
upon  the  drag  portion  of  the  mold.  The  mold  now  need 
onl\  be  aligned  and  clamped  and  it  is  rcadv  for  pouring. 
A  continuou.s  convevor  transfers  the  completed  mold  to  the 
pouring  area. 

Thus  far,  the  operations  in  both  grev  and  malleable  iron 
sections  have  been  very  similar,  but  here  the  differentiation 
begins. 

Mtillcablr  hint   (.'astinHs 

I'iist,  let's  complete  the  malleable  iron  cuie.  Tlie  nu'lt 
must  now  be  readied  for  pouring.  Ingredients,  as  prede- 
termined by  experience  based  upon  test  laboratory  data,  ;ire 
carried  to  the  charging  floor  of  the  cupola;  the  scrap  steel, 
sprue,  and  pig  iron  being  retrieved  from  the  outside  storage 
area  by  cranes  equipped   with  electromagnets. 

Men  weigh  the  ingredients  comprising  the  charge,  and 
then  dump  them  through  the  charging  door  from  hand 
trucks.  The  white  iron  melt  is  tapped  from  the  forehearth 
of  the  cupola  and  transferred  to  an  electric  arc  furnace 
where  chemical  and  physical  properties  can  be  checked  and 
controlled  an  the  temperature  increased.  From  the  electric 
furnace,  a  large  monorail  delivery  ladle  transfers  the  melt 
to  the  poiirers  who  run  their  swivel  I.idles  on  ,i  monorail 
parallel  to  the  moKl  convevor.  The  convev<u  svsteni  then 
leails  to  the  shakeout  where  castings  are  removed  from  the 
molds  and  placed  into  cooling  buckets  which  traverse  the 
width  of  the  foundry  on  an  overhead  convevor  system.  The 
semi-cool  castings  are  dumped  on  a  sorting  belt  where  thev 
are  separated  into  bins  on  an  inclined  slide.  At  this  point, 
obviouslv,  faultv  castings  are  allowed  to  pass  on  to  the 
scrap  pile. 

The  white  iron  castings  then  go  down  a  slide  where 
chipping  is  done  to  ready  them  for  the  annealing  oven. 
When  chipped,  the  castings  are  transferred  to  trays  and 
sent  to  their  ,VS  to  40  hour  run  in  the  annealing  oven.  Here, 
the  white  iron  is  transformed  from  free  cementite  in  a 
matrix  of  pearlite  to  temper  c.irhon  in  a  matrix  of  ferrite, 
which  is  malleable  iron.  I  pon  removal  from  the  annealing 
oven  the  malleable  iron  castings  are  cle.ined  in  a  shotblast 
cabinet    and    further    processed.    This    tin.il    processing    nia\ 

(lOiitiniiiit  on  fi/u/i    24) 
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This  is  a  Torrington  Needle  Bearing 

Designed  for  Today's  Needs  and  Tomorrow's  Trends- 
Needle  Bearings  Offer  A  Unique  Combination  of  Advantages 


The  Torrington  Needle  Bearing  has 
two  component  parts — the  full  com- 
plement of  relatively  small  diameter, 
thru-hardened,  precision-ground 
rollers  and  a  case  hardened  retain- 
ing shell  by  which  they  are  held. 

The  bearing  is  a  complete  unit  in 
itself,  and  is  easily  pressed  into  posi- 
tion in  a  bore  machined  to  proper 
dimensions.  The  advantages  of  this 
unit  construction  in  simplifying  in- 
ctallation  and  speeding  assembly 
are  readily  apparent. 

Hig}i  Radial  Capacity 

Of  special  importance  is  the  high 
capacity  of  the  Torrington  Needle 
Bearing.  This  efficient  anti-friction 
unit  can  carry  a  greater  radial  load 
than  any  other  bearing  of  compar- 
able outside  diameter  due  to  the 
large  number  of  rollers.  The  small 
cross  section  of  the  bearing  allows  a 
large  shaft  which  permits  a  rigid  de- 
sign with  minimum  shaft  deflection. 

Efficient  Lubrication 

The  method  of  lubrication  is  an- 
other feature  of  the  Torrington 
Needle  Bearing.  The  retaining  shell 


with  its  turned-in  lips  provides  a 
natural  reservoir  for  the  lubricant. 
Thus  the  needle  rollers  turn  in  an 
oil  or  grease  bath  and  continually 
bring  up  a  fresh  film  of  lubricant — 
insuring  rotation  of  all  moving 
members  on  a  fluid  film. 

Low  Cost 

The  size  of  the  Torrington  Needle 
Bearing,  coupled  with  the  simplicity 
of  its  construction,  makes  it  a  com- 
paratively inexpensive  anti-friction 
unit.  Its  compact  size  encourages 
simplified  design  which  requires  less 
material  in  surrounding  compon- 
ents. This  also  contributes  to  further 
cost  reductions. 

The  shaft  serves  as  the  inner  race 
in  the  majority  of  Needle  Bearing 
applications  and  therefore  should 


be  hardened  and  ground  to  proper 
dimensions.  However,  where  it  is  de- 
sirable to  use  an  unhardened  shaft, 
an  inner  race  can  be  supplied. 

For  Modern  Design 

Where  the  efficiency  of  anti-friction 
operation  is  desired,  and  where 
space,  weight  and  cost  are  vitally 
important  considerations,  Needle 
Bearings  provide  a  logical  answer. 
That's  why  you  will  find  them 
used  in  an  ever-growing  list  of 
applications. 

This  is  one  of  a  series  of  adver- 
tisements designed  to  give  you  the 
latest  engineering  information  on 
Needle  Bearings.  Should  you  have 
occasion  to  work  with  bearing  de- 
sign or  wish  more  information,  write 
our  engineering  department. 


THE   TORRINGTON    COMPANY 

Torrington,  Conn.        •        South  Bend  21,  Ind. 
District  Offices  and  Distributors  in  Principal  Cities  of  United  States  and  Canada 


TORRIHGTOI^Q^f^EARINGS 


NEEDLE  •  SPHERICAL   ROLLER  •  TAPERED   ROLLER  •  STRAIGHT   ROLLER  •  BAIL  •  NEEDLE   ROLLERS 
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( I  iinliniitd  fritiii  piK/r  11 ) 

iiK'luile    inspi'ition,    };.uij»inj;,    shcarinj;,    griiuliiiji,    pit-ssin};, 
ami  burring,  or  aiu  combination  within  tin-  tiroiip. 

Thf  castings  arc  then  transterrcil  to  the  shipping  area 
where  they  are  counteil.  weighed,  and  rea<h'ed   tor  shipment. 

(Jrey  Iron  Castings 

Inlike  the  malleable  iron  toundr\,  the  gre\  iron  toun- 
dr\  pours  the  melt  directly  troni  the  torehcarth  ot  the  cupola 
into  the  monorail  delivery  hulle,  from  which  the  pouters 
receive  their  charge.  The  processing  ot  the  castings  in  the 
grey  iron  plant  is  almost  identical  to  the  malleable  foundry 
process  with  the  modification  of  the  annealing  cycle  and 
pertinent  operations.  Throughout  both  foundries,  close  check 
is  kept  upon  core  sand,  and  molding  sand  is  tested  for 
moisture  and  permeability  e\er\  hour.  Iron  uniformity  is 
as,sured  by  similar  means. 

The  whole  operation  in  both  foundries  is  done  as  swifrix, 
cleanly,  ami  efficiently  as  the  best  industrial  machinery  and 
talent  can  insure.  A  (leneral  Motors  Corporation  policy  is 
well  reflected  in  this  last  statement,  for  there  is  a  constant 
effort  upon  the  part  of  the  personnel  department  to  main- 
tain a  high  level  of  incoming  employees  who  can  insure 
further  development  and  more  efficient  production  methods 
in  the  \ears  to  come. 

liitiploynient  and  General  Motors 

(lencral  Motors  for  many  years  lias  developetl,  from 
within  the  framework  of  the  organization,  employees  for 
position    of    responsibility.    Obviously,    this    procedure    may 


best  be  maintained  by  the  choice  of  young  men  with  al>ilit\ 
;md  potential.  This  reipjirement  is  fulfilled  by  people  from 
within  the  ranks  ot  the  organization,  college  graduates  and 
other   techiucally    tr.inu-d    personnel. 

In  IdlldWing  llicir  college  relation  actix  ities,  C"entr;d 
I'dundry  contacts  all  colleges  within  several  hundreds  ot 
miles  to  s\ipplenient  the  ( lener.il  .Motors  Institute  Training 
Program  with  graduates  indicating  interest  and  ability  in 
industrial  work.  In  addition  to  the  regular  training  pro- 
gram the  newly  hired  graduates  undergo,  the  Central  Foun- 
ilry  Division  takes  selected  trainees  for  summer  work  which 
is  calculated  to  give  as  much  experience  as  possible  in  foun- 
dry  techniques. 

As  an  employer,  (j.M  has  taken  an  acti\e  interest  in  the 
welfare  and  protection  of  its  employees.  The  (leneral  .Mo- 
tors' Clroup  Insurance  Plan,  open  to  all  employees,  offers 
three  types  of  protection  at  very   low  rates. 

A  coniprehensne  retirenient  pl;ni  iirn\ides  for  continued 
security  in  later  life.  Further  economic  security  is  offered 
by  the  separation  allowance  plan  which  provides  financial 
assistance  to  employees  who  ha\e  been  separated  due  to  con- 
ditions beyond   their  control. 

Central  I'Oundry  Division  of  (jeneral  Motors  is  a 
growing  plant  which  offers  opportunity,  valuable  training, 
and  salaries  comparable  to  any  other  industry  within  this 
area.  Those  of  you  who  would  like  to  add  your  talents  to 
the  staff  of  (General  Motors  Corporation,  Central  Foundry 
Division,  may  find  a  rewarding  future.  The  personnel  de- 
partment, in  any  case,  will  welcome  inquiries  from  those  of 
you  who  are  interested  in  working  and  learning  within  the 
(i"neral    .Motors  Corporation. 


The 


Shamrock      :;; 
at  Houstoftj 


7  b,   7  C 


This  new  2  I -million-dollar  hotel 
relies  on  its  Frick  machinery  to 
produce  I  5  tons  of  clear  ice  a  day. 

Just  as  the  U.  S.  Army,  in  World 
War  II  used  Frlck  I  5-ton  ice  plants 
by  the  hundreds,  and  installed 
them  all  over  the  world.  Still  buy- 
ing them,  too. 

Thf  Frick  Crmluair  Trmnin^  C.imrsr 
III  Ri-jrifii'ralinn  mul  -iir  Oinf/ifl'oriing. 
„p,ralnl  oi.r  30  M-ms.  nff.r^  n  rnrrrr 
,11   .1  iiniumg  .m/li<(r,. 

j    L   -■>,i.n"ni;iiMiii],' imy^ 


Three  cables  in  one! 

was  the  solution  sought,  for  supplying 
power,  operational  control  and  com- 
munication to  a  pumping  house  4'/i  miles  off  shore  in  Lake  Okee- 
chobee, Florida. 

As  usual,  Okonite  engineers  were  consulted  on  the  problem.  Their 
studies  showed  that  it  was  possible  to  combine  a  threefold  function 
in  one  cable.  This  was  accomplished  by  the  use  of  Okolite  high- 
voltage  insulation  whose  electrical  characteristics  permitted  carrier 
current  to  be  superimposed  on  the  power  conductors. 

The  result  was  a  single  Okoniteinsulated  cable  — steel-armored  for 
the  4'/>  underwater  miles,  with  a  non-metallic  sheath  for  an  addi- 
tional 2'/;  miles  underground  —  which  supplies  not  only  power  and 
operation  control,  but  a  communication  circuit  as  well. 
•  •  • 
Tough  jobs  are  the  true  test  of  electrical  cable  ,  .  .  and 
,^^  installations  on  such  jobs  usually  turn  out  to  be  Okonite. 

'0      r  ^ 

.0  IC  O  N  I  T  E  r^  insulated  wires  and  cablei 
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RALPH  HANSEN  of  Green  Bay,  Wisconsin,  a  Standard  Oil  lubrication  engineer, 
consults  with  the  operator  of  a  midwest  machine  shop.  His  recommendation 
lengthened  by  50^,  the  Hfe  of  the  cutting  tools  used  in  the  automatic  screw 
machines.  The  longer  period  between  shutdowns  meant  higher  production  levels. 

How  lubrication  engineers  help 
save  industry's  costliest  commodity 


TN  today's  race  for  greater  production, 
•*■  time  has  become  one  of  industry's  costli- 
est commodities.  Save  time  and  you  save 
real  money.  The  right  cutting  oil  enables 
tools  to  hold  their  edge  longer,  and  also  lets 
them  cut  faster  while  they  are  at  work. 
These  savings  in  time  are  a  significant  con- 
tribution to  American  industry's  race  with 
civilian  and  preparedness  requirements. 

Such  was  the  contribution  made  by  Ralph 
Hansen.  And  it  isjustoneexample.  Standard 
Oil's  lubrication  engineers  daily  help  main- 
tain production  capacity  in  many  industries. 
They  are  college-trained  men  with  advanced 
study  in  Standard  Oil's  own  lubrication  en- 
gineering school.  So,  they  are  equipped  to 
help  solve  a  great  variety  of  problems— in- 


volving not  only  machine  tools  but  also 
diesels,  turbines,  gear  drives,  electrical  ma- 
chinery— just  about  everything.  They  deal 
with  equipment  working  under  extreme 
heat,  cold,  moisture.  They  help  select  cut- 
ting oils,  drawing  compounds,  and  temper- 
ing oils. 

New  machines  and  new  operations  create 
new  lubrication  problems.  Ways  must  also 
be  found  to  keep  old  machines  at  peak  per- 
formance. Here  is  a  real  challenge  to  lubri- 
cation engineering  know-how. 

Standard  Oil  lubrication  engineers  take 
real  pride  in  their  training  and  experience 
which  enable  them  to  make  countless  con- 
tributions to  the  smooth  running  of  the 
national  economy. 


Standard  Oil  Company  (standard) 


910  South  Michigan  Avenue,  Chicago  80, 
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M.    E.    DEPARTMENT  .  .  . 

{.'jllllllll,,!   1 1 '.in    /.,.,/.     7  ) 

plays    a    \fr>     itiiportanr    part    in    then' 
livfs. 

R.uw,  h 

KcM-airh  has  bt-fii  ot  paraiiioiiiit  im- 
portance at  the  l'nivrrsit\  of  Illinois 
evxr  since  the  Kngineerinf;  Research  Sta- 
tion, the  first  of  its  kind  in  existence, 
was  establisiieil  here  in  I'Ml.v  It  is  tin- 
jjeneral  polic\  of  the  M.  V..  ilepartnieiit 
to  undertake  research  only  on  those 
projects  which  appear  likely  to  add 
knowledfje  in  specified  areas  of  engineer- 
inj;.  The  cost  of  research  is  shared  by 
the  I  niversity  and  one  or  more  oiitsiile 
sponsors.  Over  an\  length  of  time,  more 
than  one-half  of  tliis  total  cost  is  pro- 
vided  b\    the  outside  sponsors. 

Through  the  years,  research  has  lucn 
carried  on  in  numerous  areas  of  me- 
chanical engineering.  Some  of  the  pres- 
ent or  most  recent  areas  include:  warm 
air,  steam,  and  hot  water  heating;  in- 
ternal combustion  engines;  flow  ot 
fluids;  smokeless  combustion  of  bitumin- 
ous coal  in  hand-fired  furnaces;  ventila- 
tion; metal  cutting;  and  the  effect  ut 
atmospheric  environment  on  hutiian  be- 
ings and  amtiials. 

Warm  air  furnace  research  is  one  of 
the  oldest  fields  in  which  re.search  is 
currentK  being  conducted  h\  the  M.  E. 
department.  This  cooperative  investiga- 
tion with  the  .National  Warm  Air  Heat- 
ing and  Air  Conditioning  .Association 
has  been  in  continuous  operation  since 
I'^IS.  Recent  activities  in  this  field  have 
been  principally  conducted  in  the  two 
research  residences  erected  in  1947  and 
1949.  AI.so  the  department  has  avail- 
able for  its  use  a  third  research  resi- 
dence, a  Hoor  slab  laboratory',  and  a 
mobile  testing  laboratory'.  Typical  of  re- 
search in  this  field  was  the  work  done 
last  year  to  detertnine  the  performance 
of  a  heating  system  with  the  furnace  lo- 
cated in  an  enclosed  furnace  rootii  or 
closet.  A  stud\'  was  made  for  different 
arrangements  of  suppi\ing  combustion 
air  into  the  enclosure  and  for  ventilating 
it. 

The  residence  built  in  1949  has  been 
used  for  perimeter  warm  air  heating 
investigatioti  since  shortly  after  its  con- 
struction. In  the  sutntner  of  19 SO,  alter- 
ations were  made  so  that  four  different 
arrangements  of  ducts  could  be  studied 
alternately  throughout  the  195()-19S| 
heating  season.  During  that  heating  sea- 
-son,  a  great  amoiuit  of  valuable  informa- 
tion was  obtained  which  is  being  u.sed 
it]  the  design  of  perimeter  wartn  air 
heating  systems   for  small    houses. 

A  unique  group  research  program  is 
now  being  conducted  with  the  coopera- 
tion of  other  departments  of  the  L  ni- 
versity and  the  College  of  .Medicine  in 
Chicago.  This  program  is  concerned 
with  the  study  of  the  effect  <>f   atnios- 


The    new    ultra-modern    Mechanical    Engineering    Building    completed 
1  949  at  the  corner  of  Green  and  Mathews. 


piu-ric  environment  on  luiman  beings 
and  animals.  The  center  of  this  work 
is  the  physical  environment  laboratory 
located  in  the  mechanical  engineering 
laboratory  building.  Here  physical  fa- 
cilities are  provided  for  the  control  of 
the  temperature,  pressure,  humidit\, 
cleanliness  and  motion  of  air  over  sufH- 
cient  ranges  to  cause  physiologic  stress 
in  humans  and  animals.  Although  this 
type  of  research  has  been  carried  on 
since  1935  at  the  University's  Medical 
Department  in  Chicago,  extensive  fa- 
cilities on  the  L  rbana  campus  were  not 
installed  until  recent  years.  In  its  com- 
paratively short  life  span,  the  environ- 
ment lab  has  already  been  put  to  good 
use  by  sever.d  departments  of  tile  I  ni- 
\eisity. 

.-\n  example  of  the  t\pc  of  work  con- 
ducted in  the  environment  lab  is  that 
done  by  the  Institute  of  -Aviation  in  the 
sciiool  year  1950-1951.  Six  simulated 
flights  to  an  altitude  of  15,000  //  were 
made  as  a  demonstration  of  the  use  of 
oxygen  to  students  in  the  Institute's 
pilot  training  courses.  Ten  sinu'lar  flights 
were  made  in  connection  with  tile  studv 
of  a  po.ssible  new  method  for  earlv  rec- 
ognition of  impraised  circulation.  This 
group  research  program,  which  has  been 
actively  participated  in  by  the  depart- 
ments of  phvsiology,  psychology',  physical 
education,  and  aviation,  displavs  the 
need  for  persons  trained  in  botii  tile 
biological    and    technological    sciences. 

.Another  very  different  tvpe  of  re- 
search, which  was  starteil  in  l''4S  for 
a  period  of  one  year  ■uul  ii.'is  Wvu  con- 
tinuously renewed  since  tiuri,  i>  tiie 
studv'  of  the  economic  effects  ot  the  use 
of  friction-tv'pe  bearings  on  the  rail- 
roads   of    the    country.     Taking    part    in 


this  program  are  the  Timken  Roller 
Bearing  Company,  the  .M.  V..  depart- 
ment, and  the  college  of  commerce. 
Aside  from  these  three  active  partici- 
pants, several  large  rail  lines  are  pro- 
viding the  huge  amounts  of  informa- 
tion needed  wiiicli  can  be  obtained  only 
from  the  railroads'  files. 

The  work  done  thus  far  has  been 
limited  to  friction  bearing  operation  on 
freight  cars  only.  The  first  topic  studied 
was  the  total  cost  of  all  supplies,  main- 
tenance, delays,  and  accidents  traceable 
to  the  use  of  friction  bearing  cars.  Other 
topics  under  study  are  tonnage  limita- 
tions due  to  low  temperatures,  bearing 
limitations  in  high  speed  service,  and  loss 
ot  perisliabie  freight  due  to  bearing 
trouble.  I  ndei'  the  most  intensive  study 
so  tar  has  been  the  Illinois  Central 
Railroad,  where  _',.?75  cars  were  investi- 
gated. The  (ireat  Northern  was  se- 
lected as  the  second  road  for  study  be- 
cause of  its  northerly  location;  it  will 
be  followed  by  the  Santa  Fe,  a  road 
which  experiences  converse  weather  con- 
ditions. It  is  felt  that  the  massive 
;imount  of  data  obtained  from  this  pro- 
ject, when  evaiu.'ited,  will  provide  price- 
less mfoi'maticin  to  tin-  industries  in- 
volved and  will  allow  them  to  pass 
on  to  the  general  economy  savings  many 
times  as  great  as  the  re.search  cost. 

The  M.  K.  department  feels  that 
research  and  education  must  not  be  sep- 
arated .-ind  theiefore  strongly  encour- 
,iges  researcii  staff  members  to  do  some 
teaciung,  .uul  instructional  staff  mem- 
bers to  participate  in  research  part 
time. 

Fii(ililu  i 

I'Aeryone   knows   that    to   coiuiiKt    re- 
(i  ontiiiiu  il  iDi  p<un    _*S  I 
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What  decides  wages? 

What  you  and  1  produce 


THERE  IS  ONE  RULE  OF  NATURE  that  all  the 
governments,  laws,  unions  and  contracts  cannot 
change:  a  man  can  be  paid  ouly  out  of  what  he  pro- 
duces, and  the  more  he  produces  the  more  he  can  earn. 
And,  that  line  "Factory  wage  per  man-hour," 
shown  in  the  chart  at  right,  has  gone  up  and  up 
only  as  American  business  has  put  better  and  better 
7nachines  to  team  up  with  American  workers. 
Machines  help  the  worker  produce  more  and  so 
earn  more. 

And  machines  can  come  only  from  the  savings  of 
investors— the  savings  made  out  of  investor  profits. 

So— profits  plus  machines  plus  workers  who  use 
them  well,  equal  constantly  rising  savings  and 
standard  of  living.  Whoever  attacks  projits  is  attack- 
ing yon,  and  your  family.  Never  forget  it. 


FACrOffV  iVAOf  P£/?  AJ/>A/-Wi//? 


1890     1^00      1910     1920       1930     1940     1950 

Production  per  man-hour  represents  the  total  national 
income  produced  per  man-hour  worked  by  all 
employed  persons.  Factory  wage  represents  average 
hourly  earnings  of  factory  workers.  All  figures  are  in 
dollars  of  1950  buying  power  to  eliminate  price 
changes,  and  show  real  purchasing  power. 

Source:  Labor's  Monthly  Survey,  American  Federation 
of  Labor. 


WARNER 
SWASEY 

Cleveland 
Machine  Tools 
Textile 
Machinery    - 


YOU   CAN    MACHINE    IT   BETTER,  FASTER,  FOR    LESS    WITH    WARNER    S   SWASEY    TURRET    lATHES,  AUTOMATICS    AND    YAPPING    MACHINES 
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(lonltniiiil  1 1  mil  fitigt'  26) 

sfari'h  I'ffcctivoK  many  tvpi-s  of  c-i|iiip- 
mcnt  arc  iiffiU-il.  Also  lu-ccssary  arc  the 
men  to  operate  that  c«niipmeiit  and 
i-\aluatc  the  data  lompilcil.  The  M.  E. 
ilcpartmcnt  rates  hit;h  on  both  ot  these 
counts.  Witli  tile  openiii);  ot  the  new 
hjiililinu  at  the  corner  of  .Mathews  ami 
Circen  in  l')4''.  a  tremendous  expansion 
of  both  research  and  teachin;;  facilities 
was  made  possible.  This  ultra-modern 
buildini;  contains  over  S7,(Mt()  square 
feet  ot  Usable  floor  space  which  includes 
U)  laboratories,  1.?  class  rooms,  7  de- 
si(;n  rooms.  ^  lecture  rooms,  and  4(i 
offices. 

Amont;  the  larjiest  ;md  most  tnll\ 
equipped  laboratories  in  the  intein.d 
combustion  Iaborator\'  located  in  riic 
M.  K.  buildini;.  This  lab  contains  ten 
dynamometers  for  engine  testinj;,  all  of 
which  ;ire  capable  of  operatinj;  at  speeds 
up  to  ()(MI(I  rfiiii.  A  complete  set  of  elec- 
tronic instruments  is  also  available  for 
determininfi  vibration  characteristics, 
pressure  ch.mges.  and  combustion  and 
detonation  phenomena.  One  dynamom- 
eter when  used  with  ;iircraft  engines 
can  be  arranged  so  that  intake  and  ex- 
haust pressures  may  he  made  to  simu- 
late adverse  altitude  conditions.  Some 
of   the  other  large   laboratories  are  the 


Room    217   of   the    new    M.E.    building    contains    more   than    one    hundred 
machine  tools  and   is  designated  the  Machine  Tool   Laboratory. 


pow 


•    lahoi  .itciiN ,    iii.iflinu-    ti)(il    labniM- 

()r\,   and   tlicnnodv  naniics   laboratory 

Sl„lJ 

.Several     famous    and    illustrious    men 

ia\e  >i-r\vd   on   the  staff  of  the   M.   E. 

l(|i.M  tniint.   .Among  these  is  Dr.  A.   C. 


•  For  many  years  K8.E  has  pioneered  in  the  manufacture 
ond  development  of  finest  quality  surveying  instruments. 
K&E  surveying  instruments  are  renowned  all  over  the  world 
for  their  superb  performance  under  conditions  of  all  kinds, 
for  their  magnificent  workmanship  and  for  special  features 
that  come  of  progressive  ingenuity. 


KEUFFEL 


ESSER   CO. 


NEW    YORK    •    HOBOKEN,   N.   J. 

Dgo  *  St.  Louis  ■  Detroit  •  San  Francisco  *  Los  Angeles  ' 


28 


Willard,  w  111!  has  been  with  the  I  iii\ci- 
sit\  III  Illinois  since  I'M.i.  lie  has  indeed 
had  a  \er\  colorfid  career  starting  in 
the  heating  and  ventilating  branch.  He 
headed  the  M.  E.  department  from 
1920-1934,  acted  as  head  of  the  col- 
lege of  engineering  for  two  years,  and 
then  served  in  the  capacitv'  of  president 
of  the  rmversity  from  19,^4-1946.  Fre- 
iluintK  Di.  W^illard  was  employed  as 
CDnsiiltIng  ventilation  engineer  on  im- 
portant jobs  such  as  the  Holland  Tun- 
nel and  the  Chicago  Subway.  The 
loimge  on  the  main  Hoor  of  the  .M.  E. 
building  is  dedicated  to  this  outstand- 
ing staff  member  who  now  holds  the 
title  of  president  and  professor  of  heat- 
ing  ,ind    ventilating,   Emeritus. 

Todav  the  ^E  E.  department  is  head- 
ed by  Dean  N.  A.  Parker.  Dean  Park- 
er, who  was  educated  at  the  University 
of  t'oloratlo,  served  on  the  mechanical 
engineering  staff  there  the  greater  part 
III  the  inteiini  between  I'l.^C  and  |946. 
I)iiriiig  th.it  time  he  took  on  m.inv  in- 
teresting and  important  side  jobs  among 
which  was  the  designing,  building,  and 
testing  of  a  two-place  aircraft  for  the 
Combs  Aircraft  Corporation  in  Den- 
ver. While  at  Cohnado,  he  designed 
.111(1  built  the  I  iiiversitv's  wind  tun- 
nel. 

Since  .attaining  his  position  at  Illinois, 
I  )ian  P;nki'r  has  done  a  great  deal  to- 
waiil  the  advancement  and  enlargement 
of  the  .M.  E.  department.  The  revision 
.111(1  addition  of  courses,  along  with  the 
inauguration  of  the  option  svstem,  have 
all  been  done  in  line  with  the  general 
iipinion  that  engineers  of  todav'  can  en- 
hance their  chances  for  a  succcessful 
career  bv  following  .i  well  planned  edu- 
c.itiiiii.al    policv. 
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SOLUTION... 

.  .  .  "cold  rubber,"  the  latest  type 
of  synthetic  rubber  made  by 
Hercules  customers,  which  has 
superior  wearing  qualities.  Its 
name  comes  from  the  unusually 
low  temperature  of  41  deg.  F.  at 
which  it  is  made.  Special  catalysts 
were  needed  for  this  "cold  rubber" 
and  Hercules  had  the  answer  ready 
with  its  hydroperoxides.  These 
chemical  catalysts  initiate  the 
polymerization  of  the  two  basic 
components  of  "cold  rubber" — 
butadiene  and  styrene. 

COLLEGE  MEN,.. 

This  is  but  one  example  of  the 
far-reaching  chemical  develop- 
ments in  which  you  could  partici- 
pate at  Hercules — in  research, 
production,  sales,  or  staff  opera- 
tions. It  suggests  the  ways  Her- 
cules' products  serve  an  ever- 
broadening  range  of  industries 
and  end-uses. 


Hercules'  business  is  solving  problems  by  chemistry  for  industry. .  • 


% 


.  .  .  paint,  varnish,  lacquer,  textiles,  paper,  rubber,  insecticides,  adhesives,  soaps,  detergents, 
plastics,  to  name  a  few,  use  Hercules'^  synthetic  resins,  cellulose  products,  terpene  chemicals, 
rosin  and  rosin  derivatives,  chlorinated  products,  and  other  chemical  processing  materials. 
Hercules®  explosives  serve  mining,  quarrying,  construction,  seismograph  projects  everywhere. 


HERCULES 


HERCULES   POWDER,  COMPANY  Wilmington,  Delaware 
Sales  Offices  in  Principal  Cities 
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(loiilinuiti  from  (iiiyf  12) 

III  the  American  Institute  ot  Klectii- 
imI  Kntjiiieers — Charles  Kersch,  KotiaM 
Kowah'k,  Jack  Marnolis,  X'ito  Miner- 
va. Frank  Pease  and  Frances  Watkins. 
Miss  Watkins  is  chairiuan  ot  the  l"nt;i- 
neeriii);  Societies  Council. 

In  the  .American  Society  ot  .Mechan- 
ical Fngineers — Harr>'  Rogers  ami 
( )Iiver  Smith. 

In  the  Institute  ot  .Acron.iutical  Sci- 
ences—  Phillip   He   I'rotine. 

On  the  'rechnofiiaph — Warren  11. 
Hran.lr. 

-Another  feature  ot  the  hig  enginecr- 
iiiC  week  was  a  presentation  hy  tlic 
I  ni\ersit\  of  a  panel  liiscussion  on  the 
"FmploNinent  of  Kngineers  in  tin-  iiitc- 
grateii    Petroleum    Industrj." 

'I"he  nuulerator  for  the  discussion  was 
Dr.  R.  W.  Karpinski,  professor  of  geolo- 
gy at  the  Pier  who  introduced  the  panel 
of  experts  in  the  petroleum  Held.  Those 
present  were,  Dr.  J.  V.  Harrison,  for- 
mer evploration  geologist  and  Oxford 
professor,  now  a  memher  of  the  geolog\ 
faculty  at  I'rbana;  Mrs.  K.  .A.  Mygdal, 
assistant  chief,  department  of  explora- 
tion and  production.  Pure  Oil  Com- 
pany; Mr.  Harry  Whitemore,  chemi- 
cal engineer,  Universal  Oil  Products 
Company:  Professor  j.  C.  Chaderton. 
head  of  the  ci\il  engineering  department 
at  lie,  and  .Mr.  Robert  F.  Haldaste, 
a.ssistant  administrati\e  director,  Whit- 
ing refinery.  Standard  Oil   Company. 

Professor  Chaderton  led  the  discus- 
sion by  outlining  the  civil  engineer's 
place  in  petroleum  geology  with  em- 
phasis on  research  and  exploration.  Pro- 
fessor Chaderton  spent  several  \ears 
in  Vcne/uela  working  on  refinery  la\- 
outs.  pipeline  routes  and  transporta- 
tion  facilities  to  oilfields. 

.Mr.  Whitemore  stressed  the  oppor- 
tunities existing  in  the  United  States 
for  qualified  engineers.  He  reviewed  the 
procedure  of  his  company  with  respect 
to  advancement  for  the  young  engineer 
and  compared  the  pay  scales  of  the  pe- 
troleum industry  with  those  of  other 
firms  employing  engineers. 

-Mr.  .Mygdal  and  Mr.  Haldaste  fin- 
ther  enlarged  on  the  civil  engineer's 
place  ill  petroleum.  Mr.  Haldaste  in- 
vited the  engineers  present  to  visit  the 
Whiting  refinery  in  order  to  gain  an 
insight  into  the  \astncss  of  tlie  lndu>- 
try. 

Dr.  Harrison  presented  the  economic 
and  political  potentialities  of  oil  and 
the  position  of  the  engineer  in  its  prr)- 
duction. 

The  meeting  closed  with  a  question 
and  answer  period  which  further  em- 
phasized the  great  number  of  emplo\- 
ment  po.ssibilities  available  in  the  pe- 
troleum industry  for  engineers  ut  ail 
branches. 


Mechanical  Engineering  at 
Navy  Pier 

.\n  elhi'ientU  opciatcd  ilep.ii  tinent  at 
L  IC  is  that  of  mechanical  engineering. 
-At  the  i'ier,  the  .M.  E.  department  con- 
sists of  one  office,  one  materials  proces- 
sing lab,  one  m.iterials  costing  lab,  one 
welding  and  .illied  piDcesses  lab  and 
two  Ifcruic   rooniN. 

\  isitiirs  li.i\e  iH'cn  known  to  com- 
ment on  the  marvelous  equipment  in 
the  department  and  the  wa\-  it  is  main- 
tained. Few  people  who  enter  the  I  IC 
branch  can  sa\  tiiat  their  observation 
did   not  surpass  their  expectations. 

Much  of  the  equipment  in  rlic  nicral 
processing  laboratory  i^  of  recent  \ln- 
r.iL:c  due   ri)  tlic  i.ir;_'e  ;miir,!:-t  n)   siiiplu^ 


Student  operating  surface  grinder 

machinery  ofieretl  after  the  v\ar.  Skill- 
ful speculation  has  equipped  our  labs 
with  some  of  the  finest  machines  avail- 
able at  a  very  low  cost  to  the  L  niver- 
sity.  Associate  Professor  J.  S.  Kozacka. 
department  head,  is  responsible  for  a 
great  deal  of  the  foresight  in  purchasing 
this  equipment. 

The  found r\  and  materials  casting 
laboratory'  gi\es  the  student  an  oppor- 
timit)  to  work  on  modern  equipment 
of  the  type  being  used  in  industry'  todav. 
An  electric  arc  furnace  with  a  300  Ih 
capacity  is  used  for  melting  grey  iron 
and  steel.  Complete  ventilation  is  pro- 
vided for  fumes  and  a  water  jacket 
keeps  the  temperature  of  the  furnace  and 
of  the  room  at  a  minimum.  Facilities  for 
hand,  squeezer  and  rollover  molding  are 
available  for  production  operation  which 
is  assisted  b\  a  small  sand  conveyor  sys- 
tem. .A  sand  testing  lab  with  equipment 
for  prep.iring  samples  and  testing  tliem 
is  available  and  in  operation.  1  his  room 
is  also  a  metal  testing  lab  with  several 
testing  devices  for  determining  physical 
characteristics  of  prepared  metals. 

.Adjacent  to  the  melting  and  molding 
room   is  a  core    room   whicli   is  e()uippe(l 


with  M-\c-ral  lifvices  lor  high  speed 
wcnk.  Included  are  a  coie  blowing  ma- 
chine, an  automatic  oven  for  baking 
cores,  sand  mixers,  and  a  jolt  machine. 

At  the  present  time,  four  courses  are 
being  offered  by  the  mechanical  engineer- 
ing department.  These  courses  are  iden- 
tical to  those  at  the  I  rbana-Champaign 
campus.  M.  E.  171,  a  course  dealing 
with  the  transmission  and  modification 
of  mf)tion  by  gears,  cams,  ropes,  chains, 
etc.  is  required  of  all  .M.  E.'s  except 
avronauticals.  Manufacturing  Proces- 
ses, 182,  gives  aeronautical  engineers  a 
gener.il  knowledge  of  fabrication  and 
production  operations  with  special  weld- 
ing training.  It  also  concerns  the  theory 
Inhind  the  operations  which  are  done  in 
tin-  lab(uator\  as  di.scussed  in  the  lec- 
ture rooms.  Materials  Casting,  M.  E. 
I  S.I,  concerns  casting  as  a  process  of 
t:ihi  ication,  physical  characteristics  of 
metals,  and  primarv  metallurgical  con- 
cepts. Shop  practice  in  molding  tcch- 
nK]iie,  sand  control,  core  m.iking,  melt- 
ing practice  and  testing  of  cast  metals 
is  covered  in  the  laboratory.  .M.  E.  184, 
Metal  Processing,  concerns  the  elemen- 
t.uy  processes  in  machining  used  for 
production  work.  Lectures  are  conducted 
which  deal  with  cutting  speeds,  ma- 
ihines.  and  machining  processes.  Labora- 
tory work  combines  theory  and  tech- 
iiujucs  of  metal   fabrication. 

riu'  welding  lab.  used  primariK  by 
aeronautical  engineers,  has  individual 
booths  for  arc  welding,  featuring  new 
welding  units.  Outlets  for  torch  uses 
.ire  provided  for  each  of  the  students  in 
.iddition  to  a  work  table  and  accessories 
tor  each  operator.  Spot  and  heliarc  weld- 
ing equipment  are  in  operation  in  order 
that  specialized  and  production  training 
may  be  obtainetl. 

The  metal  processing  lab  or  machine 
shop  is  capable  of  producing  practically 
any  object  in  small  lots  or  production. 
.\Luiy  of  the  castings  which  are  made 
in  the  foundry  receive  their  machining 
in  the  laboratorv  so  that  students  ma\' 
observe  the  complete  sequence  of  opera- 
tions in  the  production  of  metal  parts. 
.An  inspection  laboratory,  in  which  stu- 
dents accurateh'  measure  their  projects 
and  specially  designed  objects,  is  used  to 
;i  high  degree,  jigs  and  fixtures  are  used, 
as  in  industrv,  for  much  of  the  work  to 
produce  interchangeable   pints, 

.Mechanical  engineering  at  the  Pier, 
as  in  other  schools,  comprises  a  very  large 
percentage  of  the  students  enrolled  in 
the  engineering  college.  Out  of  the  67Q 
students  listed  as  engineers  1*^8  are  in 
the  mechanical  curriculum  giving  rise 
to  a  percentage  of  29  per  cent. 

To  promote  interest  and  a  higher  de- 
gree of  proficiency,  the  students  are  as- 
■-igiied  projects  in  the  various  courses  of- 
tcicil  .it  the  pier.  These  projects  give 
(i  niiliiiiit  tl  'til  l^ii^i    M) 
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ENGINEERS 

Special  opportunities  for  YOU  in 

SAN  DIEGO 

that  sunny,  beautiful  coastal  city  in 

CALIFORNIA 


'mufv^'fi^ytws' 


Positions  Now  Open 

Design  Engineers 
Design  Draftsmen 
Electrical  Draftsmen 
Electronics  Engineers 
Microwave  Engineers 
Servo  Engineers 
Weight  Engineers 
Aerodynamics  Engineers 
Test  Engineers 
Thermodynamics  Engineers 
Convair  also  has  a  limited  number  of 
attractive  openings  for  recent  engineer 
graduates:   Aeronautical,   Mechanical, 
Electrical  Engineering  and  Civil  Engine- 
ering interested   in  Aircraft   Structural 
Design. 


Working  Facts 

You  get  two  holidays  a  week  atConvair 
—  overtime  accomplished  in  5-day 
week.  Attractive  salary  ranges.  An 
"engineers"  engineering  department.,, 
with  stimulating,  competent  associates 
...and  interesting, challenging, essential, 
long-range  projects  of  a  wide  variety 
including  —  commercial  aircraft,  mHitary 
aircraft,  missiles,  engineering  research 
and  electronic  development.  Excellent 
patent  royalty  arrangements.  Top- 
notch  retirement  plan  —  better-than- 
average  life  and  health  insurance. 
Complete  progress -salary  review  for 
each  person  twice  yearly.  Opportunity 
for  continuing    engineering    education. 


If  you  qualify,  you  will  receive  generous  travel  allowances. 
SEND  COUPON  NOW  for  free  booklet  giving  complete  information. 


■ 
■ 


THANK  YOU 

Mr.  H.  T.  Brooks,  Engineering  Deporlment  H 
Convair,  3302  Pacific  Hlway,  Son  Diego  1,  California 

Please  send  me  FREE  booklets  describing  the  Convair  Opportunity  for 
me  and  my  Convair  Application  Form. 

My  name 

Address  ^ ^ — 

City —  State 


JANUARY,   1952 
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[  I  untliuit  tl  jrtiiii  piliji    Si  I) 

them  an  opportimity  to  appl>  tlic  kiiou  1- 
rilnf  thcv  h:i\f  gaiiu-il  anil  alsii  analy/c 
problems  to  the  point  wluTc  a  ri-niedy 
can  bf  easily  obtaint-il.  In  all  ot  these, 
personal  initlatixe  Is  strongly  encour- 
ageil. 

The  project  in  Materials  Casting,  for 
instance,  is  a  complete  layout  of  a  foun- 
dry based  around  the  casting  desired. 
The  student  is  gi\en  a  blueprint  of  the 
part  to  be  manufactured  and  from  this 
he  decides  the  pattern  construction,  t>pc 
of  molding,  type  of  furnace,  plant  la\- 
out  and  all  related  devices  or  systems 
pertinent  to  its  manufacture.  He  is  en- 
couraged to  write  to  professional  men 
to  recei\e  their  ideas  on  the  manufacture 
of  the  object. 

.Much  of  the  time  spent  in  the  metal 
processing  lab  is  devoted  tn  set  uii  of 
machines  as  the  student  sees  (it.  Here, 
too,  he  is  allowed  to  determine  in  his 
mind  what  the  most  efficient  sequence 
of  operation  is  and  has  sufficient  equip- 
ment with  which  to  carry  it  out.  Many 
of  the  projects  have  a  practical  use  and 
can  be  purchased  b\'  the  students  if  tlu-\ 
pay  for  the  materials.  This  is  ,111  added 
incentive  to  do  good  work. 

Because  of  the  location  of  tiie  Pier, 
in  the  midst  of  a  great  industrial  area, 
jobs  for  the  students  during  the  sum- 
mer months  can  be  easih'  obtained.  Co- 
operation of  the  .M.  K.  department  witli 
many  of  the  Chicago  firms  provides  a 
coeistant  source  of  employment  for  men 
desiring  it.  During  the  last  summer,  it 
was  estimated  by  .Mr.  R.  W.  .Schroeder 
that  15  students  obtained  jobs  through 
the  cfiforts  of  the  department.  This  not 
only  provides  an  income  for  the  student 
but  develops  a  closer  relationship  be- 
tween industry  and  education  which  is 
good  to  have  when  a  necessity  arises 
for  it.  Kmployment  upon  graduation  is 
inHuenced  greatly  by  this  familiarity. 

Prominent  among  the  professional  or- 
ganization at  Lie  campus  is  the  Stu- 
dent Branch  of  the  American  Society  of 
Mechanical  Engineers.  Sponsored  by 
Pr<)fessor  Kozacka  it  boasts  a  member- 
ship of  over  fifty  students  with  many 
prospective  members.  Meetings  are  held 
approximateU  twice  a  montii  witli,  it 
possible,  a  speaker  or  film  at  each  gath- 
ering. Subjects  of  a  diversified  nature 
usually  are  in  greatest  demand  by  the 
members  and  are  given  to  them.  Re- 
cently, a  successful  field  trip  was  con- 
ilucted  to  the  Central  Foundry  Divi- 
sion of  (leneral  Motors  in  Danville  and 
also  to  the  etigineering  department  down- 
state.  Knthusiasm  over  the  trip  was  exu- 
berant being  shown  by  the  amount  of 
students  that  had  to  be  turneil  down 
after  roervations  were  completeK   filled. 

.\x  the  head  of  the  department  is  As- 


sociate Professor  J.  S.  Kozacka,  who 
graduated  from  the  L  riiversity  of  .Mich- 
igan with  a  masters  degree.  Since  gradu- 
ation he  has  had  experience  with  ( ien- 
eral  Klectric,  Packard  .Motor  Car, 
Chrysler  Corporation,  Pratt  and  Whit- 
ney', and  Vascolog\-Ramet  Corporation, 
mamifacturers  of  tungsten  carbide  tools. 
.After  working  in  the  field  for  many 
years  he  turned  to  teaching  and  super- 
vision of  engineering  shop  laboratories 
at  Lewis  Institute  and  Illinois  Insti- 
tute of  Technology.  During  much  of  his 
work  he  specialized  in  industrial  engi- 
neering; and  researcii  in  metal  cutting 
technKjues  and  tungsten  carbule  hear- 
ings- 

Ro\'  Sciiroeder,  instructor  in  mater- 
ials casting,  fornierh  taught  found  r\ 
practice  at  I  rbana.  Crane  Tech.  High 
Sciiool  in  Chicago,  and  VVashburne 
Trade  Sciiool  in  Chicago.  Much  of  lus 
experience  in  industry  was  with  the 
Western  Klectric  Co.  He  is  active  in 
the  American  Found  rymen's  Associa- 
tion .and  the  Student  Branch  of  the 
A   S    M    1;   at   the    Pier. 

Robert  Kenned\,  before  comuig  to 
the  Pier,  taught  downstate  where  he 
served  in  the  capacity  of  assistant  pro- 
fessor. His  interest  lies  primarily  in 
toundr\  work  where  he  has  achieved 
much  fame  for  many  of  the  new  methods 
now  used  in  casting  processes.  He  grad- 
uated from  the  I  niversity  of  Illinois 
with  high  honors.  .At  the  present  time 
lie  IS  Secretary  Emeritus  of  the  Ameri- 
can Found  rMnen's  .Association  and  is 
also  acti\e  in  the  l-(iundr\  Educational 
Foundation. 

Arnold  C.  Cobb,  instructor  in  tlienr- 
etical  and  applied  mechanics  graduated 
tiiim  the  Pennsylvania  State  College 
wiiere  lie  received  his  B.  S.  and  IVE  S. 
in  mechanical  engineering.  He  has  been 
eniploved  bv  the  N.  Y.  C.  and  St.  1.. 
R.  R.'  (Nickel  Plate  Road)  where  he 
served  in  \arious  capacities,  by  the 
American  Steel  and  Wire  Co.,  and  the 
Socony  Vaciumi  (  )il  L"ii.  He  has  teacii- 
ing  experience  at  I  in\eisit\  of  .Miniu- 
.sota.  North  Dakota  Agricultural  Col- 
lege and  the  C niversity  of  Illinois.  He 
is  currentK  a  member  of  the  ASM  E 
and  Pi  Kappa  .Alpha  Fraternity  and  a 
former  sponsor  of  the  I  IC  Student 
Branch  of  the  A  S  .M   E. 

.Assistant  professor  ot  mechanical  en- 
gineering at  tlu'  Piei  i>  Ro\  B.  Perkins, 
who  obtained  his  H.  S.  at  I  ni\eisit\ 
of  Wyoming  and  his  .M.  S.  at  Cornell. 
He  has  instructed  in  institutions  such 
as  the  School  of  Vocational  and  Adult 
Education  in  Wausau,  Wisconsin,  Cor- 
nell University,  and  the  University  ot 
Illinois,  He  is  an  active  member  of 
American  Society  for  Engineering  Edu- 
cation, American  Welding  Society,  and 
the  .American  .Association  ot  I  ni\ersit\ 
Professors. 


OPEN    HOUSE  .  .  . 

{  (  IJIIIIIUIkI   j  11)111    lOll/i     1(1) 

harmom'zed  color  with  its  music. 

A  varietN  of  nio\  ies  of  processes  and 
fields  of  engineering  were  shown,  anil 
numerous  models  and  displays  were  tn 
h;'  seen   throughout   North   campus. 

Such  was  the  magnificence  of  the 
I'fSO  Open  House.  A  conservative  esti- 
mate of  the  number  of  guests  in  attend- 
ance was  placed  at  1(1, (100,  a  large  pro- 
portion of  whom  were  high  school  stu- 
dents. The  I''52  Open  House  promises 
tn  surpass  all  its  predecessors  in  its  ex- 
hibits   and    attendance. 

Plans  fni  the  '^2  Open  House  are 
well  under  wax,  the  committees  al- 
re.idv  having  been  set  up.  (leneral  chair- 
man of  the  open  house  this  \ear  is  Jim 
( larman,  a  senior  from  Bethany,  Illi- 
nois. An  honor  student  as  well  as  an 
.•uti\it\  leader,  jim  will  receive  two 
degrees  come  June,  one  in  mechanical 
engineering  and  one  in  agricultural  en- 
gineering. The  four  committee  chairmen 
are  Ed  Fort,  publicity;  Charles  Hud- 
son, program;  Dan  Levin,  physical  ar- 
rangements; and  Duane  McCurdy,  pa- 
rade. Bob  Coughlin  is  the  secretary- 
treasurer. 

The  details  of  this  year's  Open  House 
are  not  completely  worked  out  yet,  but 
the\  will  be  reported  in  the  coming  is- 
sues ot  the  Tcihriogrnph.  Above  all  at 
this  moment,  we  are  inviting  yiiii  to  the 
1''52  Engineering  Open  House.  As 
1  )ean  Enger  said  in  his  welcome  to  the 
visitors  at  the  '41  (^pen  House,  "The 
students  and  the  faculty  of  the  college 
nt  engineering  give  you  a  hearty  wel- 
come to  this  exhibition  of  the  facilities 
of  the  college.  The  laboratories  will  be 
in  operation  and  \arious  tests  and  dem- 
onstrations will  be  explained.  We  hope 
that  \ou  will  see  as  much  as  possible  of 
the  exhibition  and  carry  away  a  clearer 
impression  of  the  main  activities  in- 
cluded under  engineering.  " 


"Touchdown"  Saunders,  football 
player  for  a  southern  school,  was  having 
tioiihle  with  his  grades.  Since  he  was 
the  star  plaver  on  the  team,  his  serv- 
ice- were  needed.  He  was  called  into 
the     piiiicipal's    office    for     re-exanu'na- 

tlnll. 

The  sclinni  head  decided  to  give  Saun- 
ders a  (ine-i|uestion  examination.  And 
since  he  was  a  I'lnrida  boy  the  ipies- 
rion  was:  "What  is  the  capital  nt 
Florida  ?" 

"Touchdown  "  sweated  over  this  for 
some  time  and  fin.illv  wrote  .Monticello 
on  his  test  paper. 

He  passed.  In  checking  the  answer 
the  principal  said  100  was  perfect  and 
.Monticello  is  tvvent\-five  miles  from 
Fallahassee.  Twentv-live  from  100 
leaves  seventv -liv  e.  .And  seventy-live  is 
passing. 
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YOUR  BEARING  NOTEBOOK 


For  high-precision  gear  trains 
TIMKEN    bearings 
are  just  the  ticket 

Sliaft  deflection  or  end-movement  in  a  lathe  gear  train 
causes  inaccurate  meshing  of  gears,  excess  wear  and  loss 
of  precision.  So  to  insure  shaft  rigidity,  leading  machine 
iDoI  designers  specify  Timken'  precision  bearings  for 
spindles  and  other  shafts.  Due  to  iheir  tapered  construc- 
tion, Timken  tapered  roller  hearings  carry  thrust  and 
radial  loads  in  any  combination.  Shafts  are  held  in  proper 
alignment.  Accurate  meshing  of  gears  is  assured. 


How  to  mount 

tapered  roller  bearings 

in  a  lathe  head 

The  two  single-row  Timken  precision  bearings  on  the 
spindle  are  mounted  indirectly.  On  the  spindle  end,  the 
cones  are  pressed  to  the  spindle  shoulder.  The  bearing 
on  the  opposite  end  is  backed  by  a  collar,  gear  and  nut. 
A  two-row,  indirectly  mounted  bearing  is  used  on  the 
pullev  end  t)f  the  input  shaft.  The  remaining  Timken 
bearings  are  directly  mounted,  and  shim-adjusted. 


TIMKEN 


TAPERED  ROLLER  BEARINGS 


How  you  can  learn 
more  about  bearings 

Some  of  the  engineering  problems  you'll  face 
after  graduation  will  involve  bearing  applications. 
If  \ou'd  like  to  learn  more  about  this  phase  of 
engineering,  we'll  be  glad  to  help.  For  a  copy  of  the 
2 70-page  General  Information  Manual  on  Timken 
Bearings,  write  today  to  The  Timken  Roller 
Bearing  Company,  Canton  6,  Ohio.  And  don't 
forget  to  clip  this  page  for  future  reference. 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  a=)  THE  TIMKEN  TAPERED  ROLLER  i=> 
BEARING  TAKES  RADIAL  ^  AND  THRUST  -D-  LOADS  OR  ANY  COMBINATION  ^- 
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our  cover 

Prof.  Ralph  E.  Meagher  examines  an  answer  printed  on  its 
teletypewriter  input-output  unit  by  the  new  "electronic  brain" 
just  completed  at  the  University  of  Illinois.  In  the  cabinet  be- 
yond is  the  "brain"  itself.  In  the  enclosed  upper  section  is  its 
memory  unit,  in  the  lower  part  the  arthimetic,  and  the  control 
units.   (See   page  7) 


our  frontispiece 

A  new  GE  jet  engine,  the  J-47-GE-21,  is  prepared  for  the 
test  cell  at  the  GE  Lockland,  Ohio,  plant.  The  new  engine,  the 
first  of  the  Advanced  J-47  series,  is  the  same  size  as  the  present 
jets  but  is  far  more  powerful  than  current  J-47  engines.  Acces- 
sories, which  ore  housed  in  the  nose  of  present  models,  have 
been  placed  underneath  to  provide  a  greater  air  inlet  area  to 
the   compressor.   (Courtesy   of   General    Electric) 
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one  student  who  passed  his  final  exams  .   . 


O  R  D  V AC 


from    A.  R.  Wildhagen 


riif  "clt'crroiiic  brain"  wlilcli  the 
I  niversity  of  Illinois  has  been  building 
since  1949  has  passed  its  "final  exams." 

Its  memory  capacit\'  is  twice  as  frrcat 
as  that  of  any  other  smilar  iii^h-specil 
computer  with  cathode  ray  memor\ 
rubes  now  operating. 

It  can  store  away  1,(124  numbers,  and 
recall  an\  one  in  ,ih-niilli(inths  of  a  sec- 
ond. 

It  can  do  1  (),()()()  additions  a  second. 

In  one  thousandth  of  a  second  it  can 
multiply  a  pair  of  numbers  like  349,- 
735,813,887  times  549,755,813,887— 
which  is  12  digits  in  the  decimal  system 
but  39  in  the  binary  system  which  the 
machine  itself  uses. 

It  has  an  almost-human  ability  to  fol- 
low a  complicated  series  of  instructions, 
carrying  on  one  mathematical  operation 
after  another,  remembering  results,  and 
deciding,  sometimes  from  the  answers 
to  calculations  just  made,  what  to  do 
next. 

In  five  hours  it  can  do  calculations 
that  would  take  50  years — a  working 
lifetime — for  a  man  with  an  ordinarv' 
electric  "adding  machine"  type  calcula- 
tor. 

In  two  weeks  it  can  soKe  a  problem 
which  would  take  a  human  more  than 
a  thousand  years. 

It  has  2,720  vacuum  tubes.  Forty  of 
these  are  its  memory.  Also  in  the  ma- 
chine are  300  little  J/-//;  neon  tubes 
and  a  complicated  mass  of  wiring  and 
electrical  parts.  All  this  is  in  a  cabinet 
1(1  //  long,  2  //  wide,  8/,  //  tall. 

The  cathode-ray  memory  tubes  are 
similar  to  television  picture  tubes,  but 
only  three  inches  in  diameter.  The 
"memory"  appears  as  glowing  green  dots 
on  the  face  of  the  tube,  the  1,024  digits 
arranged  in  a  square  M  dots  high  and 
.^2  dots  wide. 

The  memory  stores  away  not  only 
numbers,  but  also  directions  of  what  to 
(1(1.  When  the  machine  operates  the  dots 
brighten  oi  dim,  and  the  little  neon 
tubes  light,  flicker,  or  darken  as  calcula- 
tions go  on. 

The  machine  now  operating  at  Illi- 
nois will  "graduate"  from  the  Univer- 
sity in  February  and  join  the  Army.  It 
is  scheduled  to  be  used  at  the  Ballistics 
Research  Laboratories,  Aberdeen  Pros- 
ing (iround,   Md.  A  twin  machine,  now 


bemg  bmlt,  will  be  C((nipleted  in  June 
and  will   remain  on  llu-  campus. 

[  he  "electronic  bram'  remanung  at 
Illinois  will  be  used  for  involved  mathe- 
matical problems  and  studies  in  fields 
ranging  fiom  engineering  to  sociology. 
The  Arm\  machine  will  be  used  for 
preparing  gunfire  tables  and  for  other 
complicated  mathematics  which  arise  in 
the  government's  various  scientific  labor- 
atories. 

Under  the  contract  with  the  Oid- 
nance  Corps  of  the  Arnn ,  the  L  ni\er- 
sity  built  parts  for  the  two  machines  at 
the  same  time,  cutting  the  cost  for  both 
organizations.  This  contract  gives  the 
machine  its  name  of  "ORDVAC"  from 
the  words  "Ordnance  V'ariable  Auto- 
matic Computer." 

The  machine   now   is  being  tried   on 


the  soif  ot  litetuiie  jobs  it  and  its  twin 
were  plaruied  foi'.  A  team  ot  Arnn 
scientific  experts  from  .Aberdeen  has 
come  to  Illinois  with  a  pack  of  problems 
from  the  Proving  (iround.  For  eight 
hours  a  day  it  works  at  them.  During 
another  eight  hours  every  da\  the  I  ni- 
\eisit\'s  scientists  and  mathematicians 
are  using  it. 

On  man\  problems  the  ORDVAC 
with  its  electronic  memory  tubes  is  100 
times  faster  than  some  computing  ma- 
chines which  use  magnetic  drums  as 
niemor\'  elements,  and  5  times  faster 
than  machines  which  use  mercury  mem- 
ory storage  elements. 

Both  those  types  of  machines  now  are 
being  made  commercially.  No  commer- 
cial organization  has  completed  a  ma- 
(continiied  on  page  32) 


Prof.   Ralph    E.  Meagher    holds    one    of    the    memory    tubes    of    the    new 
"electronic    brain"    just    completed    at   the    University    of    Illinois. 
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1952    Engineering   Open    House 

by   Bob   Schroder,    ch.e.   '54,    and   John   Schultz,   cer.e.   '52 


Kverv  ilofj  will  have  his  ilay,  but 
campus  eiiKiiifiTs  will  have  a  wholf 
wffkfitil  ill  which  to  strut  their  stuff. 
\Vi'  arc  rcti-rriii^,  ot  course,  to  the  all- 
eiinineerin};  ( )peii  House  weekeiul  ot 
March    14. 

Festivities  will  ofhcialix  bciim  at 
12:01)  noon  on  Krida\,  March  14,  \\  lien 
all  student  engineers  will  be  cxcunciI 
from  classes  tor  the  rest  ot  that  (la\  ami 
Satunlay.  The  tribute  to  St.  I'at  «ill 
be  inaugurated  with  a  paraile.  which 
will  begin  at  1  :.^ll  on  .Mathews  Street 
and  wend  its  wa\  throughout  North 
Campus.  Heading  the  parade  will  he 
the  float  of  St.  Fat  himself,  while  lu\ 
disciples  trail  him  in  Hoats  of  their  own 
design.  Kach  engineering  societ\  \\)\\ 
furnish  a  float,  as  will  the  honorarx  en- 
gineering fraternities  and  two  ^()cial  en 
gineering  fraternities,  Sigma  I'hi  Delr.i 
and  Triangle. 

After  the  passage  of  the  parade,  the 
more  serious  and  fundamental  aspect  of 
the  Open  House  will  begin.  Continuous 
tours  through  the  engineers'  ilomain 
will  take  place  between  2:00  an.l  10:011 
p.  m.,  on  P'riday  from  0:11(1  a.  ni., 
until  6:00  p.  m.,  Saturday.  During  this 
time,  the  multitude  will  be  able  to  view 
engineering  careers  in  action,  in  the 
form  of  displays,  exhibits,   and   lectures. 

Talbot  Laboratory 

The  tour  will  begin  at  Talbot  Lab- 
orator),  where  exhibits  will  be  presented 
b\  the  students  and  facult\  of  the  de- 
partments of  Theoretical  and  Applied 
Mechanics  and  Civil  Engineering.  A 
favorite  exhibit  here  is  the  impre.s.sive 
demonstration  of  testing  the  compres- 
sive strength  of  a  large  concrete  cylin- 
der on  the  ,?,000,000  l/>  hydraulic  test- 
ing machine.  A  c>linder  will  be  bioken 
every  hour  on  the  half-hour. 

Other  exhibits  of  strength  determina- 
tiotis  in  action  will  include  the  testing 
of  structural  joints  on  the  200,000  l/> 
repeated  load  machine;  the  fatigue  of 
metals  when  repeatedly  loaded  to  failure 
in  bending,  torsion,  direct  stress,  and 
combined  stress;  the  plastic  How  of  steel 
beams  when  subjected  to  dead  loads ; 
ami  the  failure  of  railroad  rails  under 
load. 

A  movie  will  be  >li()wn  demonstrat- 
ing experimental  work  in  theoretical 
and  applied  mechanics.  Vibration-meas- 
uring   itistruments    will    be    displayed, 


along  with  moilels  of  free  \ibiation  s\s- 
tems,  self-induced  vibration  systems, 
forced  vibration  systems,  and  the  gyro- 
scope. A  photoelastic  demonstration  will 
show  moilels  which  glow  in  bright 
Cl)ll)^^  at  points  of  stress  when  \  ie\x  ed 
\ui(liT   pohiri/.ed   light. 


A  native  of  Tuscola. 
Illinois,  Bob  attended  Tus- 
cola High  bctore  entering 
Illinois 

Bob  IS  0  junior  in  chcm- 
icol  engineering,  ond  is  o 
member  ot  Phi  Eta  Sigma 
He  has  been  a  diligent 
writer  for  the  TECH  for 
three  semesters;  and  is  on 
active  member  of  Engi- 
neering Council,  currently 
seiving  as  corresponding 
secretory. 

Bob  has  no  speciol  plans 
for  the  future  beyond 
staying  in  ROTC  until  he 
IS  colled  to  service,  prefer- 
ably not  until  he  has  re- 
ceived   his   degree. 

John  comes  to  the  U  of 
I  by  woy  of  Morton  High 
School  ond  Morton  Junior 
College  He  is  a  senior  in 
ceramic  engineering  from 
Cicero,    Illinois. 

ponding  secretary  for  the 
Engineering  Council  during 
the  post  semester,  and  is 
also  editor-in-chief  of  the 
ILLINI  CERAMIST,  the 
ceramic  engineering  yeor- 
book  In  oddition  to  his 
many  cctivities  John  hos 
been  selected  for  Keramos, 
Sigmo    Tou,    and    Tou    Beta 


BOB  SCHRADER 


JOHN     SCHULTZ 


Static  exhibits  will  incluile  studies  of 
beams  and  columns,  class  experiments 
in  hydraulics  and  fluid  mechanics,  ex- 
periments of  testing  of  materials,  ex- 
hibitions of  plastics  and  laminations,  and 
soil  determinations  and  equipment.  In 
the  lead  testing  laboratory',  long  time 
studies  of  lead  cable  used  for  electric 
tr;msmission  under  controlled  conditions 
will   be  .uailable   tor  scrutiny. 

/•' o  u  n  dry    L  aborat o ry 

From  Talbot  Lab.  the  route  will  lead 
to  the  Foiiiulr)  Laboratory.  Here,  the 
making  of  sand  molds,  casting  of  cast 
iron,  aluminum,  and  brass  v\ill  be  dem- 
onstrated. Souvenirs  will  be  distributed 
b\-  the  "foundrymen."  Other  exhibits 
will  include  core  making  and  drying, 
sandblasting,  and  testing  of  various 
properties  of  molding  sands. 

Aeronautical   Laboratory   li. 

.Aeronautical  Laboratory  I?  i>  luxt 
on    the   agenda.   The    Lniversit\    ( llidei 


Club  will  displa\'  the  L.  K.  glider, 
which  they  use  in  their  activities.  The 
Institute  of  Aeronautical  Sciences  will 
exhibit  some  unusual  aircraft  engines. 
.Among  these  will  be  the  pulse  jet,  larg- 
est e\er  built;  the  T(i-100,  first  turbo- 
prop e\  er  built  and  tested  ;  a  two  cylin- 
der engine  with  counter-rotating  props, 
which  is  being  de\eloped  for  possible 
use  in  lightweight  planes  of  the  future; 
the  W'alrher  rocket,  an  early  rocket  de- 
xelopeil  b\  the  Germans;  and  a  ( lerman 
jA'FO  rocket. 

Testing  devices  used  b\  the  "aeros" 
will  be  on  display.  Among  these  arc  the 
landing  gear  drop  test,  static  bend  test, 
and  the  Wagner  tension  bend  test.  Air- 
craft structures,  and  student-built  air- 
craft models  will  be  shown ;  and  a 
shock  tube,  used  to  obtain  \er\  high 
\el(icities  tor  supersonic  research,  will 
be  demnnsnated. 

Transportation    Building 

I  pon  lea\  Hig  the  ;\ero  L.ib,  sight- 
seers will  "follow  the  arrows"  to  the 
Transportation  Huilding,  which  will 
hou.se  exhibits  by  the  students  in  general 
engineering  drawing  classes.  On  display 
will  be  10  patent  drawings  which  have 
changed  civilization,  .^0  different  types 
of  slide-rules,  drafting  equipment,  and 
industrial   production  illustrations. 

Methods  of  reproducing  engineering 
<l rawing  will  be  demonstrated,  and  a 
demonstration  of  the  use  of  black  light 
in  teaching  engineering  drawing  will  be 
held.  Souvenirs  will  he  gi\  en  to  the 
\  Isltcil  s. 

Mining  Laboratory 

The  Mineral  Lulustries  Socier\  will 
present  their  exhibits  in  the  .Mining 
Laboratory.  I)ispl.i\s  iif  coal  and  its 
products,  mining  equipment,  and  im- 
portant minerals  will  be  shown.  ILm 
photoeh'.sticit)  is  applied  to  determine 
stresses  .irnuiul  mine  openings  will  be 
explained.  .Mine  \entilation  apparatus, 
gas  analysis,  coal  preparation,  and  the 
oil  froth  flotation  method  of  .separating 
minerals  will  be  demonstrated.  'Fhere 
will  also  be  demonstrations  of  the  ex- 
plosihilitN  of  coal  dust  an<l  the  use  of  a 
mine  safety  lam|i  fiir  the  iletcction  ot 
gas.  .\  model  of  a  mine  will  be  shown, 
;uid  movies  of  mining  and  metallurgi- 
cal operations  will  be  run  continuously. 
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Metallurgical  Laboratary 

The  Metallurgical  Lab  will  iifivr 
some  niystityiiifj  exhibitions.  These 
"Mandrakes  of  the  metals"  will  make 
steel  shrill/:  upon  heating,  make  metal 
cry  out  loud,  ami  turn  cold  metal  hot 
while  in  the  on-looker's  hand.  Visitors 
will  also  be  able  to  see  the  structure 
ot  metals  through  a  microscope,  steel 
magnified  1,0()()  times,  steel  hanlened 
by  heat  treatment,  invisible  cracks  in 
metal  parts  by  magnetic  inspection,  and 
\\atch  metal  run  like  water.  Movies  will 
be  shown  disclosing  metal  production, 
forming,  and  heat  treatment,  (rood  luck 
pieces  will  be  nickel-plated  while  the 
visitor  watches  and  given  as  souxenirs. 

Aeronautical  Laboratory   A. 

In  Aeronautical  Laboratory  A,  the 
Institute  of  Aeronautical  Sciences  will 
demonstrate  the  lifting  forces  on  a  typi- 
cal airfod  in  the  L  ni\ersitv  wind  tun- 
nel. 

(U'ramics  Building 

The  members  of  the  Student  Branch 
of  the  American  Ceramic  Society  will 
demonstrate  their  art  in  the  Ceramics 
Building.  .'\mong  the  demonstrations 
will  be  the  spraying  and  firing  of  porce- 
lain enamels,  smelting  of  enamels  in  a 
rotary  smelter,  slip  casting  of  pottery 
ware,  and  jiggering  and  throwing  of 
pottery  and  dinnerware.  The  brick  ma- 
chine will  be  on  display,  and  elements 
of  microscopy  and  pyrometr\  will  be  ex- 
plained. 

Static  exhibits  will  include  flow  ili.i- 
grams  indicating  raw  materials  and 
manufacturing  processes  used  in  the  cer- 
amic industry,  and  displays  of  pottery, 
glass,  dinnerware.  enameled  ware,  re- 
fractories, cements,  structural  clay  pro- 
ducts, abrasi\es,  and  enameled  jet  en- 
gine parts. 

Mechanical  Engineering  Building 

All  of  the  major  fields  of  mechanical 
engineering   will    be    represented    in    the 


ME  building,  the  next  stop  on  the 
route.  The  design  laboratories  will  pre- 
sent displays  of  to<jls,  as  well  as  a  dem- 
onstration of  the  photoelastic  stre.sses  in 
gear  teeth  and  the  fatigue  of  metals 
as  seen  under  a  microscope.  (las  weld- 
ing and  cutting,  arc  welding,  and  metal 


spraying  will  .ilso  he  shown.  The  ma- 
chine tool  lab  \\\\\  ha\e  a  displa\-  of 
machine  tools  .-uid  demonstrations  of 
machining  paits  for  small  engines. 

The  field  of  heat  treatment  is  re]ire- 
sented  b\'  demonstrations  showing  the 
heating  steel    bv   induction,    the   heating 


and  quenching  of  steel,  and  the  determ- 
ination of  the  temperature  of  a  match 
flame.  A  cutaway  automotive  chassis 
showing  the  moving  parts  is  the  fea- 
ture of  the  internal  combustion  labora- 
tory. -Also  included  are  gasoline  and 
diesel  test  engines  with  variable  com- 
pression ratios,  and  a  setup  for  a  small 
aircraft  engine  stimulating  high  alti- 
tude conditions.  Other  ME  labs  co\er 
the  subject  of  fluids  with  several  dem- 
strations. 

Across  the  street  in  the  .ME  labora- 
tory the  main  floor  is  covered  with  in- 
teresting exhibits.  The\'  include  a  unit 
power  plant,  a  cutaway  of  an  aircraft 
jet  engine,  air  conditioning  test  appar- 
atus, and  a  motorist  reaction  timer  in 
which  e\ery  motorist  can  test  his  reac- 
ti(}n  time. 

('lietnical  Engineering  Building 

Two  blocks  down  the  street  is  the 
Chemical  Engineering  building.  The 
Chem  E  exhibit  is  featured  by  a  tour 
through  the  famous  Unit  Operations 
r>ab.  This  lab  has  excellent  facilities  for 
the  study  of  the  six  fundamental  opera- 
tions of  chemical  engineering:  distilla- 
tion, extraction,  filtration,  heat  transfer, 
absorption,  and  evaporation.  This  huge 
lab    has    a    flooi'   to   ceiling   distance   of 

Other  exhibits  include  a  continuovis 
rotary  filter  in  operation  and  an  actual 
distillation  in  an  all-glass  distillation 
unit.  .Another  popular  spot  in  the  Chem 
]•]  building  will  be  the  Aqua  Hacienda 
featuring  free  hydrogen  hydroxide  cock- 
tails. 

Physics   L  ah  or  at  o  ry 

Still  following  the  arrows,  the  Physics 
Laboratory  is  next  on  the  route.  The 
Physics  department  will  present  <lem- 
onstrations  of  phenomena  based  on  fun- 
damental physical  principles.  I  opics 
touched  on  will  include  liquid  air.  stand- 
ing wa\es,  and  gravitation  and  accelera- 
(innliiiiinl  III!  f^iific  IS) 


Left:  An  ASE  guide  shows  a  vititor  how  to  operate  the   mechanism    of   the   driver's    reaction    testing    device. 
Right:    A    horsepower    producer    of    a    bygone   era    attracts    attention    in    the    Mechanical    Engineering    Lab. 
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first  american   large-scale   surveys,  the   .   . 


U.  S.    Geographical    Surveys 


bv  Warren  H.  Brandt,  c.e.  '54 


I  titiutliicliini 

Motlrrn  sui\c>s  of  extensive  areas 
are  executed  in  such  a  manner  that  a 
mininiuin  amount  of  field  work  is  re- 
quired. Topography,  the  assenihling  of 
thita  relative  to  the  configuration  of  the 
earth's  surface,  location  of  buildings, 
bridges,  etc.,  can  be  seemed  to  a  high 
ilegree  of  precision  by  aerial  photogra- 
phy with  a  limited  number  ot  ground 
survey  control  points.  It  is  estimated 
that  an  r.rca  that  could  be  mapped  with 


■Ik  A\  ^ 

WARREN     H      BRANDT 


Chicogo  a 
Roilwoy  0 
and     highx 


SAME,      and     the 
1    Society    of    Engi- 

jrticle  of  "Geodetic 
Surveys     in     the 

3  Area"  appeared 
November,      1930. 

of      the      TECHNO- 


the  use  of  aerial  photographs  in  ''II  iIm\s 
would  require  two  >eai>  of  field  wmk 
by  groiMid  methods  to  produce-  .1  in.ip 
of  comparable  accurac\. 

As  with  almost  everv  bi.Muh  ot  >ci- 
cnce,  great  strides  have  been  made  with- 
in  the  last  50  years  in  the  art  of  surve\- 
ing  and  topographic  mapping.  The 
stories  of  the  arduous  tasks  of  long 
treks  up  hill  and  down  valley  have  just 
about  faded  into  antiquity.  To  appreci- 
ate our  present  position,  however,  it 
compels  one  interested  in  the  subject  to 
examine  the  work  initiating  topographic. 
mapping  in  this  country.  The  work  ot 
the  first  organized  agency  for  the  secur- 
ing of  data  to  compile  a  topographic 
map  will   be  the  subject  of   this  article. 

I.<iC(iti<))i 

The  area  west  of  the  one  hundredth 
meridian,  that  is  a  line  nnuu'ng  north 
and  south,  roughh'  through  the  center 
of  the  I  )akotas.  .Nebraska.  Kansas  .uid 
Texas,  embraces  1, 44,^. .56(1  square  mile-. 
in  seventeen  states.  Of  this  area.  90.5. 
.160  square  miles  are  mountainous. 

Ff)llf)wing  the  Ci\il  War  the  War 
Department    became    conscious    of    the 


lack  of  accurate  data  concerning  this 
\  ast  region.  The  need  for  maps  was 
p.irticidarly  great  and  the  Chief  of  Kn- 
gineers  in  1S6'),  was  instructed  to  com- 
mence a  surve\  to  secure  the  necessary 
information,  primarih  for  military  pur- 
poses. 

To  take  charge  of  thi>  woik  the  L'liiet 
selected  a  voung  engineer,  Lieutenant 
(teorge  .Montague  Wheeler,  27,  three 
\ears  out  of  West  Point.  Wheeler  had 
been  employed  on  sur\eying  dut\  with 
the  commanding  geneial's  staff.  Depart- 
nient  of  California.  Out  of  funds  pro- 
vided troni  general  appropriations  to  the 
Chiet  of  Engineers.  Wheeler  was  able 
to  execute  sinveys  of  a  limited  extent 
in  1S60.  Traversed  were  24,02S'  square 
miles  in  southeastern  Nevada  and  foin' 
hiuuired  square  miles  in  Utah. 


I'lirmtil  Oiiiaiiiiatiini 

In  1871  the  "United  States  Geogra- 
phical Surve>s  West  of  the  One  Hun- 
dredth -Meridian"  was  set  up  as  a  sep- 
arate entitx  under  the  Chief  of  Engi- 
neers. Official  action  on  the  Surveys  b\ 
the  Congress  was  secured  by  an  act  ap- 
proved June  10,  1872.  Appropriations 
for  the  Survey  were  thereafter  assured. 

The  full  extent  of  the  investigation 
was  eidarged  at  this  time  to  include 
much  work  outside  the  field  of  topo- 
graphic mapping.  The  requirements  of 
the  C'hief  of  Engineers  are  stated  in  a 
letter  to  Wheeler  given  below: 

"Office  of  the  Chief  of  Engineers 

Ifashinejton.  D.C.  Mnreh  2i.    1871 

SIR:    The   Seeretfiry    of   I  far.   in    his 
his  orders  of  Mareh   18,   1871,  n  eopy  of 
(<  onliiiued  on  page  24) 


i^--<f  ■     M'ilH>- 


Wheeler  survey  party  camped   at  crossing   of  the  Colorado   River  below 
the   mouth  of  the  Grand   Canyon,   October  6,    1871. 
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Where  engineering  and 

pioneering  go  together! 


Ihe  transmitter-receiver  bay  unit  beinft  worked  on  by  a  Western  Electric 
s  part  of  the  complex  equipment  installed  in  the  Bell  System's  coast-to 
nicrowave  relay  towers.  Special  tcstinti  equipment  is  at  the  left. 


power  through  the  tiny  ele 


tube  which 


the 


heart 
lay. Western  Electric 
designed  machines 
wire  .0011.?  inch  in 
on  the  grid  at  1000 
nch — spaced  exactly 
apart. 


CdMi'LETioN  la.st  P'all  of  the  Bell  Tele- 
phdiie  System's  coast-to-coast  radio 
relay  route  climaxed  a  production  feat 
that  involved  doing  many  things  never 
done  before. 

The  engineers  at  Western  Electric-- 
manufacturing  unit  of  the  Bell  System  — 
were  treading  on  uncharted  ground 
when  they  tackled  the  challenging  job  of 
making  the  highly  comple.K  equipment. 

This  radio  relay  equipment  —  which 
transmits  telephone  and  television  sig- 
nals at  a  carrier  frequency  of  four  thou- 
sand megac.vcles  per  second  —  called  for 
many  components  never  made  before  and 
for  which  no  machinery,  no  tools,  no  as- 
sembly processes  were  known.  Some 
components  required  almost  unbeliev- 
ably tiny  parts— and  fantastically  small 
tolerances. 


Manufacturing  facilities  and  tech- 
niiiues  had  to  be  developed  to  assemble 
and  wire  the  complicated  equipment 
which  receives  signals  having  less  than 
1/10  millionth  of  the  power  of  an  ordi- 
nary flashlight  bulb  — at  frequencies  ten 
times  as  high  as  those  used  in  television 
sets  — amplifies  these  signals  10  million- 
fold  and  transmits  them  to  the  ne.xt 
tower  some  30  miles  away. 

Finally,  Western's  engineers  were  re- 
sponsible for  installing  the  equipment  in 
107  towers  across  the  nation. 

In  all  phases  of  this  job,  engineers  of 
varied  skills  worked  closely  together  as 
a  team  which  just  wouldn't  be  stopped 
merely  because  "it  hadn't  been  done  be- 
fore." That's  typical  of  work  at  Western 
Electric— where  engineering  and  pio- 
neering go  together. 


y/esTertt  Electric^ 


A  UNIT  OF  THE   BELL 


SYSTEM   SINCE   1882 
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by  Bob  Schroder,  ch.e.  '54 


Have  \oii  L'wr  uonilcn'il  what  tliiisc 
wortis  Mtinhcr  ECM.I  (111  tlic  iiiNci 
of  the  Tiih  stand  toi  ?  Well,  fiatlici 
round  renders,  you're  going  to  be  edu- 
cated about  the  facts  of  life.  PX'MA, 
or  Kngineering  College  Magazines  .'\s- 
sociated  is  a  group  of  thirt\-si\  collegr 
niaga/ines  to  whicli  the  Technogiapli 
beh)ngs.  To  let  you  get  acquainted  with 
sonie  other  ECMA  magazines,  this 
months  Bih/t  will  print  digests  of  a  few 
of  their  articles. 

A  thought  provoking  paragraph  on 
"What  is  Engineering?"  from  the 
Southern  Cal  Engineer  starts  off  the 
parade. 

EngiiK-ering  is  essential!)  a  prdbieiii- 
solving  occupation.  That  tact  colors  the 
thinking  of  c\ery  engineer.  For  the  re- 
search engineer,  the  problems  are  to  dis- 
cover and  apply  natural  law.  The  de- 
sign engineer  solves  problems  in  the 
economic  use  of  materials.  Tiie  engineer 
in  plant  operation  solves  problems  of 
(|ualit>  control,  obsolescence,  raw-mater- 
ial supply,  and  trouble-shooting  of  all 
kinds.  The  construction  engineer  faces 
complex  problems  in  logistics  and  in 
adapting  plans  and  specifications  to  the 
unforseen  exigencies  of  the  field.  Engi- 
neers .solve  all  these  problems  by  rigor- 
ous calculation,  by  past  experience,  or 
b\  plain  common  sense.  Hut  the  main 
point  is,  the  engineer's  life  is  one  long 
scries  of  problems  to  be  solved,  and  his 
success  depends  on  promptly  delivering 
good  workable  answers.  This  problem- 
solving  .ittitudc  is  perhaps  the  most 
characteristic  feature  of  engineers  as  a 
group. 

•       *        * 

The  California  Engineer  printed  an 
informative  article  on  the  structural  an- 
alysis of  a  strapless  eveiu'ng  gr)wn.  This 
analysis  is  diagrammed  in  Fig.  1.  .\ 
.small  elemental  strip  of  cloth  A,  lo- 
cated near  the  middle  of  the  dress,  is 
isolated  as  a  free  body.  F,,  the  tangen- 
tial force  on  A,  is  balanced  by  an  equal 
and  opposite  force,  F..  The  downward 


tdicc  W  caused  h\  the  weight  ut  the 
dress  below  .\  is  balanced  by  the  force 
F  acting  \ertically  upward  due  to  the 
stress  in  the  cloth  above  A.  Therefore, 
since  the  algebraic  summation  of  the 
horizontal  and  \ertical  forces  is  zero, 
and  no  moments  are  acting,  the  ch'mcii- 
tal  strip  is  in  equilibrium. 


An  cntiiclN  diftciciit  siriiation  results 
if  an  elemental  stri]!  near  the  top  of  the 
dress  in  considered.  Consider  strip  H 
for  example.  The  two  tangential  forces 
F|  and  1'  ,  .ire  equal  and  opposite  as  be- 
fore, hut  the  torce  W  due  to  the  weight 
of  the  dress  helow  H  is  not  balanced  b\- 
an  upward  force,  since  there  is  no  cloth 
ab()\  e  M  to  supply  this  force.  Therefore, 
the  strip  Is  not   in  e(|iiilibrium. 

Hut  it  is  imperative,  for  social  rea- 
sons, that  the  extra  force  required  for 
equilibrium  must  be  supplied.  Friction 
can  be  used  to  supply  this  force.  The 
frictional  force  can  be  expressed  as 
F=f\,  where  F  is  the  frictional  force, 
f  is  the  coefficient  of  friction,  and  N  the 
normal  force.  To  increa.se  F.  the  normal 
force  must  be  increased.  This  can  be 
done  by  making  the  diameter  of  the 
dress  at  line  C  smaller  than  the  dia- 
meter of  the  female  at  this  point.   Most 


ot  the  \ertical  torce  1'',  however,  will 
ha\e  to  be  supplicil  h\  the  female  her- 
self, using  her  (i\^n  n.itural  endow- 
ments. This  method  of  support  is  up  to 
the  female  alone.  Science  can  do  no 
more. 

1  he  .Xuhurn  Engineer  had  a  fine  ar- 
ticle on  opportunities  in  Atomic  energy 
for  graduates  from  all  fields  of  engineer- 
ing. I'lne  oppintimities  for  .M  K's  ;ind 
Cl'.'s  ill  plant  design  and  cuiistruction 
.ire  present.  Sanitary  engineers  are 
needed  to  solve  the  very  difficult  prob- 
lem of  radioactive  waste  disposal.  There 
are  many  openings  for  EE's  and  engi- 
neering physicists,  especially  those  men 
with  a  talent  for  electronic  instrument 
design.  Jobs  in  the  field  of  nuclear- 
jiropelled  aircraft  are  available  to  aero- 
nautical engineers  who  are  well-ground- 
ed in  the  theoretical  phases  of  aerody- 
namics and  fluid  mechanics. 

The  general  public  hears  much  about 
the  need  for  niicle.ir  engineers.  Al- 
though nuclear  engineers  as  such  are 
not  trained  in  colleges,  chemical  engi- 
neers with  a  strong  background  in 
physics,  heat  transfer,  mass  transfer, 
and  chemical  thermodx  rianiics  are  well- 
trained  for  this  type  of  work. 
*         »         -s- 

Another  article  ti(>m  the  C'alitoinia 
Engineer  raises  the  old  argument  ot 
steam  power  \eisiis  g.isoline  power  for 
automobiles. 

A  steaiii  car  needs  no  tr.'insmission. 
It  is  <iirectl>'  coupled  to  the  differential. 
It  can  go  up  the  steepest  hill  or  at  the 
slowest  speed  without  jerking.  Steam 
cm  be  admitted  to  the  engine  in  an\- 
quantity  desired.  The  vehicle  can  slow- 
h  glide  away  from  a  stop  with  abso- 
lutely no  noise  or  \ibration.  This  is  the 
goal  for  which  present-day  automobile 
niakers  are  .striving.  No  automatic  trans- 
mission can  match  the  steamer's  low- 
speed  power.  And  no  gasoline  car  can 
{(  rjlllilllll  ll  (III   plK/i     IS) 
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FIFnTROI  WIRE  AND  CABLE 

The  complefe  Roebling  line  meets  every 
transmission,  distribution  and  service  need 


ROEBLING  is  the  best-known  name  in  the  whole 
field  of  wire  and  wire  products  .  .  .  and  from 
their  copper  conductors  to  their  protective  jackets, 
Roebling  electrical  wires  and  cables  are  produced 
entirely  in  Roebling  plants.  There's  a  complete  line, 
too  .  .  .  more  than  sixty  standard  types  representing 
the  best  that  is  known  today  in  materials  and  con- 
struction .  .  .  assuring  maximum  dependability  and 
utmost  economy  on  the  job. 


And  here's  another  important  fact:  many  Roebling 
electrical  wires  and  cables  afford  special  advantages 
to  users.  One  type  of  cable,  for  example,  brings  sub- 
stantial savings  in  installation  costs.  Another  type, 
due  to  extras  built  into  it,  lasts  longer  and  saves  re- 
placement dollars  . .  .  Outstanding  today,  the  staff  of 
Roebling's  research  laboratory  works  continually  to 
assure  even  better  products  tomorrow.  John  A. 
Roebling's  Sons  Company,  Trenton  2,  New  Jersey. 


v:"           ■  ■  • 

Roebling   ROEPRENE  Mine  Locomotive 
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Aflanfo,  934  Avon  Ave   *    Bosfon,  51  Sleeper  Si   *    Chicago,  5525  W.  Roosevelt  Rd   *    Cincinnoli,  3253  Fredonlo  Ave   *    Cleveland,  701   St.  ^^^^ 

Clair  Ave,  N.E.  *  Denver,  4801   Jackson  St  *  Detroit,  915  Fisher  Building   »  Houston,  6216  Navigation   Blvd  *  los  Angeles,  216  S.   Alameda  St  /jp^il\ 

*  New  York.  19  Rector  St  *  Odessa,  Texas,  1920  E    2nd  St  *  Philadelphia,  230  Vine  St  *  Son  Francisco,   1740    17th  St  *  Seattle,  900   Ist  \J^S|"/ 

Ave,   S.  *  Tulso,  321    N.  Cheyenne  St   *   Export  Sales  Office,  Trenton,  N.  J.  ^^^ 
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edited   by  Howie  Hadler,  ag.e.  '54 


s.    s.    united    states    nears 
completion 

Till-  S.  S.  I  iiitcil  Stato.  laiyot  :iiul 
fiistest  passnimT  slii|)  vwv  built  in  this 
country,  is  now  about  S^  per  cc-nt  coni- 
pli'teii.  it  was  announced  iccfntly  b\ 
the  I  iiiti-il  States  IJiu-s,  New  'V'oik.  N. 
Y.  The  ,>?70.()(I().(MI{I  ship  was  christened 
at  Newport  News  last  June  and  is  now 
at  her  outfitting  dock  in  the  Newport 
News  Shipbuihlinu;  and  Dry  Dock  Com- 
paru  >ards.  Her  maiden  \oyajie  is 
scheduled  tor  the  earl\  suniiner  ot  \'->^2. 
Westinghouse  propulsion  equipment  will 
drive  the  'W(l  //  ship  at  a  speed  in  ex- 
cess ot  .^(1  knots. 


rile  peacetime  capacity  ot  the  liner 
wdl  be  _', 0(1(1  passenu;ers  with  a  ciew  ot 
l.dtIO,  althouf;!)  in  an  emer};enc\  she 
could  be  converted  into  a  troop  ship 
capable  ot  carr>inf;  an  entire  division  ot 
14.(10(1  men  lO.OdO  miles  without  stops 
tor  fuel,  water,  or  food. 

More  than  2,S()0  workmen  are  now 
enj:aj;e(l  in  the  final  sta<;es  ot  consrruc- 
tion  prior  to  tin-  .■irri\.al  nt  the  interior 
decorators. 

Huikheads,  electrical  eiiuipment,  com- 
plex s\stenis  of  pipes  and  ducts  for  fresh 
w.iter,  salt  water,  steam,  and  ventila- 
tion are  !ioin<;  into  place.  Prefabricated 
-.hower    eiu'losiircs,    tor    ipiii'k    ,uul    i-as\ 


The  S.   S.   United   States   being   outfitted   at   her  dock;    at   Newport    News. 
(Courtesy   of  Wesfinghouse) 


iiist.ailation.  are  ;:onij;  into  passenger 
spaces.  (  ialle\  equipment,  indudinf; 
ratijjes,  ovens,  peelers,  shredders,  jjrid- 
dles,  batch  mi.xers,  and  dish  washing  ma- 
chines, is  beinj;  snugged  into  place. 

According  to  the  L'nited  States  Lines, 
work  on  board  will  continue  right  on 
through  the  cold  weather.  .As  the  wea- 
ther becomes  cold,  steam  from  the  ship- 
\ard's  own  plant  will  be  piped  aboard 
to  provide  comfort  for  the  working 
crew  as  well  as  to  expedite  the  il tying 
of  the  many  thousands  of  gallons  of 
fire-rc-tardant  p.airit  that  will  be  used. 

new    raw   materials   for   plastics 
and   coatings   industries 

Announcciiicnt  \\  a^  made  rcccntlx  ol 
,1  new  tamil\  ot  compounds  which  is 
expected  to  become  ,i  versatile  series  of 
raw  materials  for  the  plastics  and  coat- 
ings industries.  Termed  "resinous  alco- 
hols," the  compotinds  are  formed  b\  the 
reaction  of  ghcerine.  rosin,  ;md  f.ifty 
.acids.  1  he  products  ;ire  neutral  nux- 
tures  of  motio-,  di-,  and  tri-ghceride 
esters,  with  monoghcerides  predominat- 
ing. The  liqmds  have  all  the  character- 
istics of  resins — luster,  molasses-like  con- 
sistenc\  at  room  tempi  rature,  and  amor- 
phous structure.  In  addition,  glycerine, 
an  alcohol  itself,  contributes  free,  higli- 
l\  reactive  h\(lroxyl  groups  from  which 
resinous  alcohols  derixe  their  name  a- 
well  as  a  great  part  of  their  potcruial 
usefulness.  Free  hydroxyl  groups  serve 
as  chemical  hooks  which  can  attach 
themselves  to  other  compounds,  The\ 
make  it  possible  for  resinous  alcohols  to 
combine,  for  instance,  with  \eget;ible 
oils  to  form  fast-dr\ing,  tough  and  dur- 
able varnishes,  and  phtallic  or  maleic 
anlndiide  to  form  hard  alkyd  resins  of 
many  uses.  I'lee  h\droxyl  groups  are 
also  responsible  for  the  solubilitv  of 
resinous  alcohols  in  many  of  the  soKents 
\ised  in  Lacquer  ;uui  \arnish  ni,inufac- 
tiire. 

wood  offered  for  steel  substitute 
in  construction 

1  he  lumber  m<iustr\  ami  W  .isluiig- 
ton  plaiuiers  are  offering  fabricated 
lumber  as  a  practical  .alternate  for  struc- 
tur.il  steel. 

The  idea  was  used  during  World 
War  II,  but  recent  developments  in 
the  mamifacture  of  plywood  .and  in 
chenucal  treating  of  wood  give  it  great- 
tcr  toughness  and  heat  resistance,  mak- 
ing it  practical  as  a  steel  substitute  in 
a  wide  variety  of  construction. 
{ton tinned  on  page  22) 
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CHEMICAL  PROBLEM... 

...  to  provide  a  tough  materia 
for  the  heads  of  "soft-face"  ham- 
mers used  to  form  sheet  metal  in 
sucli  work  as  the  fabrication  of 
airplane  sections. 


SOLUTION . . . 

.  .  .  HerculesB>  Ethyl  Cellulose  .  .  . 
an  extremely  tough  and  durable 
plastic  widely  used  for  tool  parts 
and  other  industrial  needs.  No 
other  low-cost  plastic  can  match 
its  impact  strength  and  resistance 
to  distortion  from  humidity  and 
temperature  extremes.  "Ethyl" 
now  plays  a  major  role  in  many 
key  defense  and  civilian  products. 

COLLEGE  MEN... 

This  is  but  one  example  of  the 
far-reaching  chemical  develop- 
ments in  which  you  could  partici- 
pate at  Hercules — in  research, 
production,  sales,  or  staff  opera- 
tions. It  suggests  the  ways  Her- 
cules' products  serve  an  ever- 
broadening  range  of  industries 
and  end-uses. 


Hercules'  business  is  solving  problems  by  chemistry  for  industry. •• 


\ 


.  .  .  textile,  paper,  rubber,  insecticides,  adliesives,  soaps,  detergents,  plastics,  paint,  varnish,  lacquer, 
to  name  a  few,  use  Hercules^  synthetic  resins,  cellulose  products,  chemical  cotton,  terpene  chemi- 
cals, rosin  and  rosin  derivatives,  chlorinated  product.'^  and  other  chemical  proce.'ssing  materials. 
Hercules^  explosives    serve    mining,   quarrying,   construction,   seismograph  projects   everywhere. 


HERCULES 


HFRCULES   POWDER.   COMPANY    WibninHtnn,  Dehware 
S.dvs  Ull'icea  in  I'ruiii/xil  ('dies 


FEBRUARY,    1952 


15 


introducing 


by  Mel  Rudich,  gen.e.  '53,  Bob  Schroder,  ch.e.  '54, 
and  Tom  Madden,   m.e.   '54 


GEORGE    RATKOVIC 

Atti-r  cviT)  pri-MilcntKil  cli-i'tion, 
newspapers  anil  niajja/ines  all  over  the 
nation  are  Uill  of  accounts  about  our 
new  coninianiler-in-chiet.  Since  this  is 
true,  it  is  only  fitting  that  the  engineer- 
ing  magazine  on  campus  should  present 
a  short  history  of  the  president  of  the 
Kngineeriiig  Council  newK  elected  in 
|anuar\.  The  new  C'ouiicil  proulent  is 
(  ieorge  Ratko\  ic. 

(jeorge  is  a  native  of  Cicero,  grad- 
uating from  Morton  High  School.  After 


GEORGE   RATKOVIC 

graduation,  he  spent  two  years  at  Mor- 
ton Jumor  College  before  coming  to 
Illinois.  A  senior  in  chemical  engineer- 
ing, (leorgc  is  now  in  his  third  semester 
on  the  Council  as  AIChK  representa- 
tive. Last  semester  (ieorge  was  elected 
vice-president  of  the  council. 

In  addition  to  his  council  duties. 
(ieorge  has  been  active  elsewhere  on 
campus.  He  is  the  engineering  col- 
lege's representative  to  the  career  con- 
ference committee,  and  has  charge  of 
procuring  the  speakers  on  engineering 
for  the  conference.  Last  year  he  was 
on  the  St.  Pat's  Hall  committee,  and 
this  yeai  he  is  in  charge  of  an  AlClil' 
district  conclave  to  be  at  the  I  .  ot  1. 
in  March.  George  has  done  all  this 
in  addition  to  maintaining  a  satisfactory 
record  in  the  Chem  K.  Curriculum.  He 
is  a  member  of  Triangle   Fraternity. 

(ieorge  is  an   ardent  sports   fan.    He 


lcttcr<-d  in  lidxiu^;  :il  MdiIcjii  lligll 
Scliiiiil.  1  lii?.  year  lie  made  up  (ine-h.ilt 
of  a  iloubles  team  which  reachetl  the 
semifinals  of  the  University  Intramural 
tennis  tournament.  George  also  likes  to 
bowl  and  play  golf,  and  is  an  ardent 
White  Sox  supporter.  He  suffered  a 
thousand  <leaths  with  tlu-iii  in  the  'SI 
pennant  race. 

Mii>r  of  (leorge's  spare  time  is  taken 
up  h\  a  certain  .Miss  Nancy  'Vesely, 
who  was  Triangle's  queen  candidate  for 
the  Star  and  Scroll  Formal  last  fall, 
(jeorge  will  graduate  in  February  of 
1953.  Although  his  future  is  in  the 
hands  of  Lncle  Sam,  his  success  is  as- 
sured it  lie  Cdnnmies  to  ilo  as  cMcllcnr 
a  job  :i>  lie  ha>  done  hen-  at  lilinms. 

PROF.   PAUL   K.    HUDSON 

Professor  Hudson,  Assistant  Profes- 
sor of  Electrical  Engineering  here  at 
the  L  niversity  of  Illinois  since  l')47, 
last  fall  assumed  the  job  as  (inr  ot  tin- 
facult\-  ad\  isors  of  the  I'ECI I. 

l?(irn  in  Athens,  Ohio,  he  recei\ed 
the  H.S.  and  M.S.  degrees  in  HE  from 
(Ohio  University.  Upon  graduation  from 
college  he  was  employed  as  foreman  at 
the  standardizing  laboratory  of  the 
Ohio  Power  Compan\  for  several  years. 
Following  his  work  in  Ohio,  Mr.  Hud- 
son served  in  the  capacities  of  instruc- 
tor in  1'. E  at  the  I  niversity  of  Arkan- 
sas and  associate  professor  of  EE  at 
the  L'niversity  of  Idaho.  While  at  Idaho 
he  was  faculty  advisor  for  the  l/liiho 
Enyinccr.  With  the  advent  of  World 
War  II  he  was  called  east  to  take  tiie 
position  of  Training  Engineer  for  Co- 
lumbia University  under  the  Division 
of  War  Research.  His  duties  were  main- 
ly at  New  London,  Connecticut,  where 
submarine  warfare  work  was  being  con- 
ducted at  the  Umted  States  Na\\  Un- 
derwater Sound   Laboratory. 

I  pon  completion  of  his  wartime  job 
for  Columbia  I  niversity,  Paul  Hudson 
came  to  the  I  niversity  of  Illinois  as  an 
assistant  professor  of  electrical  engineer- 
ing. Even  though  he  is  a  full  time  in- 
structor. Professor  Hudson  does  much 
research  work  on  his  own  time,  his  spe- 
cial interests  lying  mainly  in  eiecrro- 
inedical  applications  and  researcli.  He 
has  his  own  philosophical  ideas  on  stu- 
dent instruction  and  believes  that  "a 
college  program  is  in  balance  when  the 
teachers  contribute  "^O  per  cent  and  the 
ph\sical    plant   contributes    10   per   cent 


to  the  overall  progress  of  the  student. 
A  good  teacher  is  one  who  is  interested 
in  the  welfare  of  the  students  in  the 
same  sense  that  he  is  intere>red  in  tin- 
welfare  of  his  children.  " 

M.irried,  aiul  the  f.itiuT  ol  .i  two- 
month  old  bab\  girl,  Paul  Hudson  has 
other  hobbies  and  interests  o\istide  of 
the  electrical  engmeering  field.  His  hob- 
bies   include    ceramic    arts    and    garden- 


PROF.  PALL    K.  Hl'DSON 

ing.  As  for  ci\ic  interests,  he  is  an  ac- 
tive member  of  the  I  rbana  Asscociation 
of  Commerce  and  a  member  of  Knights 
Templar. 

We,  the  members  of  the  TECII 
Stafi",  wish  to  evtend  a  belated,  but 
)ieart\  welcome  to  Professor  Hudson 
as   our    new    facult\    ad\  isor. 

JOHN  UNDERWOOD 

Man)  of  the  students  here  at  Illinois 
are  familiar  with  the  fine  cheerleading 
of  John  Underwood  '32,  at  the  football 
,inil  basketball  games.  However,  icw  of 
them  realize  that  Illini's  head  cheer- 
leader  is    also    a    senior   in    engineering. 

John,  who  lives  in  Herrin,  Illinois, 
graduated  from  high  school  in  June, 
l'*47,  and  then  entered  the  Army,  where 
he  served  18  months  as  a  Cadre  Instruc- 
tor with  the  rank  of  sergeant  in  the 
Armored  Division.  I  pon  discharge  in 
December  of  P)4S,  John  entered  South- 
ern Illinois  I  ni\ersit\  wlu-ie  lie  pur- 
sued his  trcslinian  cugmeermg  curricu- 
lum. 

In  his  sophomore  year  he  transfer- 
red to  Illinois,  where,  for  the  past  two 
.inii  one-half  years,  he  has  been  active  in 
\aii()iis  campus  activities  such  as  the 
construction  of  the  first  place  Illumin- 
ating Societ\  s  engineering  exhibit  in  the 
l')S()  I  SEE  Open  House.  He  was  re- 
cently appointed  chairman  of  the  lES 
(conliniicd  nn  page  ?i2) 
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Whats  Happening  at  CKUCIBLE 


about  special  simpe  type  steel 


I'nnibU'  Hprrial  pirrpnse  stevl 
iuv  JjiJf  ihiiviivtvv  (i/jjjiircitioii 

The  tle\elopnienl  of  lokl  rolled  special  shape  type  steel  is  one 
f  f  Crucibles  important  coiitrihutioiis  to  the  l)iisiiie.-s  iiiachiiie 
industry.  A  major  part  of  the  type  characlers  use<l  for  the  manu- 
facture of  typewriters  are  uiade  from  this  special  shape. 


HvIt's  fflC  .SfP/)-[)\-.SfPp  prfH'I'SS; 


1,(:.,MimII..,u,,.- 

<  i;i  1  >liapo  pro- 
(luietl  by  Crucible. 


3.  Tlie  wings  of 
ibe  type  slug  are 
lnMil  <lo«n  and 
l;iper  fiirmed  to- 
ward the  edges. 


2.  Tlic  typo  sill-; 
(Mil  from  tltf*  speci- 
al ^Iiape  material. 


4«  The  type  char- 
acters are  cold 
swadgrd  on  tlic 
solid  edge  of  tlic 
benl  type  slug. 


5.  The  flush  trim 
nied  off  after  lli. 
>wadpiii)i 
lion. 


ppcra- 


6.  The  finished 
type  ready  for 
liardonin!:.  plat- 
ing and  solderinf: 
to  the  type  bar. 


The  [(roduction  of  Crucible  steel  for  this  job  is  the  result 
of  engineering  and  practical  know-how  combined  w  ith  a 
-;ie(ial  method  lif  manufacture  to  assure  a  homogeneous 
niicrostructure  for  maximum  forming  properties,  excel- 
lent surface  characteristiis  for  good  die  life,  and  close 
accuracy  control  for  all  dimensions  of  the  shape. 

The  production  of  type  steel  requires  the  use  of  small 
precision  rolling  mills  e(|uipped  with  shaped  rolls  and 
operated  by  skilled  workmen.  During  preliminary  and 
final  inspection,  shadowgraph  equipment  is  constantly 
used  to  check  for  size  accuracy. 

As  a  result  of  its  outstanding  cpiality.  Crucible's  special 
shape  type  steel  is  constantly  in  demand  and  used  by 
leading  typewriter  manufacturers. 


Sficjf/rnv^rap/i  niwiutlnn .- 

Since  micrometer  measurements  arc  im- 
practical due  to  the  sliapc.  the  shadowgraph 
is  used  to  measure  shape  and  size  . . .  mini- 
mum and  maximum  tolerances.  The  shad- 
owgraph is  a  projection,  greatly  magnified 
...on  a  calibrated  screen... of  the  sample. 


Scliemalic 
of  stiadowgrcptl 


If  you  have  a  requirement  for  special  steels— check  with 
Crucible.  Feel  free  to  draw  on  the  exiierience  of  our 
metallurgists  and  engineers.  Crucible  Steel  (company  of 
America.  (Jeneral  Sales  and  Operating  Ofiices,  Oliver 
Building,  Pittsburgh,  Pa. 


h)'2.  ^^£0^4  c^\<yift£,  ST^ei^Ma^Uta 


CRUCIBLE 


first  name  in  special  purpose  steels 


l\4idland  Works,  Midland,  Pa.         •         Spaulding  Works,  Harrison,  N.  J.         •         Park  Works,  Pittsburgli,  Pa.        •        Spring  Works,  Pittsburgh,  Pa. 
National  Drawn  Works,  East  Liverpool,  Ohio       •      SandersonHalcomb  Works,  Syracuse,  N.  Y.      •      Trent  Tube  Company,  East  Troy,  Wisconsin 
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OPEN  HOUSE  .  .  . 

{  •  'irilirilini  from    pilt/r   ^) 

tioii.  I'olaii/fil  light,  iiiicrowavi-s,  the 
Uyroscopf,  cosmic  rays,  and  the  physics 
of  music  are  the  subjects  ot  other  ilem- 
(instratioi)s.  The  Physics  show  will  con- 
cliiile  with  a  cotuliicted  tour  throu;:h 
the  cyclotron  buililin>:. 

('it'll  l^u^iticvring  Hall 

Uotii  civil  ami  sanitary  en};iiieerinj; 
will  have  their  displays  in  CK  hall. 
The  civil  eiijiineers  will  present  a  moilel 
construction  site,  silhouette  structures 
showing  various  t\pes  ot  trusses,  and 
displays  of  surveying  equipment  and  hy- 
drologic  instruments.  The  exhibit  ends 
with  several  movies  and  a  display  ot  de- 
sign problems  in  ail  phases  ot  civil  en- 
gineering. 

The  sanit.ir\  engineers  will  explain 
proper  septic  tank  construction,  proper 
well  construction,  anil  the  proper  nietii- 
ods  of  sanitary  land  filling.  The  sani- 
tary engineering  show  also  contains  sev- 
eral movies,  a  sample  ot  student  work, 
anti  a  diorama  telling  the  story  of  sew- 
age disposal  from  IS(M)  to   I'ISl). 

i:e  Bttiidinsi 

The  final  stop  on  the  engineerin;^ 
campus  will  be  the  Electrical  Engineer- 
ing building,  where  power,  communica- 
tions, electronics,  and  illumination  aie 
all  represented.  Radar  and  the  lighting 
of  bulbs  with  no  electrical  connection 
are  featured  in  the  ultra  high  frequencv 
lab.  In  the  electronics  lab,  sight.seers  can 
write  with  a  stream  of  electrons,  ha\c 
music  at  the  wave  of  their  h.iiui,  and  test 
their  powers  of  osculation  ;it  tlic  ki^so- 
mcter. 

The  section  on  light  includes  dcnidri- 
strations  on  black  light,  color,  the  sha- 
dow effect,  and  the  stroboscopic  effect, 
in  which  drops  of  water  are  seemingly 
stopped  in  mid-air.  The  power  lab  con- 
tains many  interesting  .irid  ,imu>ing  ex- 
periments on  motors. 

After  leaving  the  EIC  building,  Open 
House  visitors  can  catch  buses  whicli 
will  take  them  to  the  Ag  Engineering 
Huilding.  the  .'\rmor\.  Abbott  Power 
plant,  and   the  Betatron   Huilditig. 

Ag  Engineering  Building 

Ag  Engineering  consists  of  two  op- 
tions, the  ME  and  CE.  The  .ME  option 
exhibits  will  feature  a  comparison  of 
liquified  petroleum  gas  and  gasoline  as 
tractor  fuels,  a  displ;iy  of  lifting  heavy 
machinery  by  hydraulic  controls,  and  an 
example  of  researcii  work  on  tractor 
valves.  The  CE  option  will  present 
scale  working  models  of  farm  huilding 
and  crop  storage  structures,  a  demon- 
stration on  the  use  of  good  tile,  and  a 
imit  on  modern  farnurig  through  use  of 
supplementary  irrigation. 

The  .Armorv  will  contain  an  interest- 


ing and  \aried  exhibit  ot  the  man\ 
training  aids  used  b\  the  different 
branches  of  the  .Army  and  .Air  Force 
units.  .Abb(»tt  power  plant,  another  stop 
on  the  bus  route,  is  the  power  plant 
toi  the  r.  of  I.  The  final  stop  on  this 
tour  is  the  Hetatron  Building.  The  beta- 
tron is  a  device  for  accelerating  electrons 
to  ama/.ingK  high  speeds  so  that  the\ 
ni.i\  be  used  to  split  the  nuclei  of  atoms. 
This  .i()i),(l()(l,()()()  volt  radiation  ma- 
chine in  the  Betatron  building  is  the 
largest  of  it>  kind  in  tiic  world. 

The  climax  ot  tiiis  big  engineering 
weekend  at  Illinois  will  be  St.  Pat's 
Ball.  The  first  St.  Pat's  ball  was  held 
in  P),i4.  It  was  such  a  success  that  it 
was  established  .is  an  annual  affair  for 
engineering  students.  The  war  inter- 
rupted the  festivity,  but  St.  Pat's  Ball 
was  levived  again  in  I'HS'.  Now  again 
this  year,  tile  engineering  dance  will  cli- 
max the  series  of  elaborate  events  on 
North  Campus.  Deserving  seniors  in 
the  College  of  Engineering  will  have 
the  title  "Knight  of  the  Order  ot  St. 
P,-it"  bestowed  upon  them,  as  St.  Pat 
hini>eif  will  he  present  to  perform  the 
knighting  ceremony.  Then,  as  the  danc- 
ing ends  at  midru'ght,  the  10S2  Engi- 
ncring  Open  Hou.se  will  have  come  to 
;i    clo:e. 


BILGE   .  .   . 

{  I  'iiiliiiiii  il  jntin  piun    12) 
zip  aw;iy   from  a  stop  like  a  steanier. 

The  steam  car  gets  along  \ei\  well 
without  an  ignition  system,  transmission, 
clutch,  right-angle  drive  at  the  iliftVr- 
ciitial.  or  ;i  dri\cshaft.  The  steam  car 
c.ui  burn  ;ilniost  .uu  liipiid  luel  and 
will  not  trec/e  u|i  in  winter  weather. 
It  c.-uuiot  sr.iil  .-uid  can  n-ovc  ;iwa\-  from 
a  stop  either  ;it  ,t  mi.uI's  pace  or  so  fast 
th.-it  it  ieaxes  two  long  >treaks  of  rub- 
ber on  the  pavement. 

Although  there  are  still  maii\  difH- 
ciilties  to  be  overcome,  much  work  on 
the  steam  car  is  bfing  done  in  P'urope 
.111(1  elsewhirc.  There  is  talk  of  a  realh' 
modern  steam  car  being  in  the  develop- 
ment stage  right  now.  The  steam  car 
is  not  dead  ! 

The  N"*l'r  (Jiiadrangle  recenth 
printed  the  results  ot  a  Mir\c\  taken 
of  the  '51  engineering  graduates  from 
NYl'.  This  survey  asked  the  graduates 
what  they  were  doing,  what  their  start- 
ing sal;ir\  «as,  .ind  Imw  tlu-\  iiht.imed 
their  jobs. 

Two  things  are  notable  from  the  sur- 
vey on  what  the  graduates  ;ire  lining 
now.  l-'irst  of  all.  there  were  no  re- 
ports of  unemployment;  and  secondK. 
a  much  larger  percentage  of  the  engi- 
neering graduates  were  getting  govern- 
ment jobs.  Following  are  the  statistics: 
Private    Indiisti)  72', 

Engineering 


Civil  Service  16',' 

Engineering 
(iraduate  Stud.v  }i' ', 

.Armed  Services  ''<; 

Data  on  the  starting  salaries  of  grad- 
ii.ires  shows  a  general  rise  i[i  sal.iries. 
bollouing  is  a  breakdown  by  the  differ- 
ent   /iehls   of   engineering. 

Median  Starting   .A\ei;ige 
Salary  per  Month     Salar\ 
.Aeronautical   Eng.     5^287         ■^•I'^l 
Chemical  Eng.  .^16  .i(l() 

Civil  Eng.  .^(1(1  ^\^ 

Electrical  Eng.  2SS  2SS 

Eng.  Phvsics  277  ni 

Industrial  Eng.  MV_  .^(W 

Mechanical    En;:.  .^Ull  ,^()S 

MeteoroL.gN  2SK  25S 

.Another     interesting     sur\e\     was    on 
how   the  graduates  obtained    their  jobs. 
Placement  Bureau  27'/ 

Faculty  W ', 

Answered   Newspaper 

.Advertisement  l.i', 

Pri\,ite  F!m|)l()yment  .Agency  I'j 
Public  Employment  .Agency  I'l 
Direct  Personal  Inquirv  19'; 

Family  or  friends  15'( 

Engineering  Societies  or 

Publications  5',' 


I'll  St    Roommate:    "Ha\e    you    got    a 

picture  of  yourself?" 

Second   Roommate:  "Yeah.  " 

First    Roommate:    "Then    let   me    use 

the  mirror.  I  want  to  shave.  " 


Pre-med    Instructor:   "What   are   the 
lames  of  the  bones  in   your  hand?" 
Freshman  :  "Dice." 


Jack  :  "What's  the  best  way  to  teach 
a   girl    to  swim  ?" 

John:  "Well,  first  you  lia\e  to  put 
\our  arm  around  her  waist,  then  geiitK 
take  her  left  liainl  and  .  .  .  " 

Jack :  "It's  my  sister.  " 

John:  "Just  push  her  oft  the  ilock." 

"Had  some  tough  luck  in  court  this 
morning.  " 

"How's   that?" 

".Arrested  for  kissing  a  woman,  then 
the  judge  saw  the  woman  and  fined  me 
ten  dollars  more  for  being  drunk.  " 


Two  boys  returning  from  Sunda\ 
school  were  discu.ssing  what  the\  had 
le.irned.  "Do  you  believe  all  th.it  stuff 
,ihout   the  devil  ?"   one  asked. 

"N;iw."  replied  the  other,  "it's  just 
like   S.iiita   Cl;ius — it's  \()ur  old   man." 


Plot:  "I  helle\e  \oii  misseil  m\  cliiss 
\estei  ila\ .  " 

Student:  "Win,  no.  1  didn't.  Not  in 
the  least.'" 
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FLOODWALL  OF  STEEL.  76  earth-filled  cells  liku  this,  built  of 
interlocking  USS  Steel  Sheet  Piling,  protect  a  Ken- 
tucky rolling  mill  against  flood  waters  in  the  Ohio  River 
Basin.  Because  of  its  great  strength,  long  life,  and  low  in- 
stallation cost,  this  product  of  U  S.  Steel  is  invaluable  in 
all  types  of  projects  involving  control  of  earth  and  water. 


STORY-BOOK  DRAGON?  No, 
this  is  a  continuous  miner, 
built  to  be  highly  maneuver- 
able  in  a  cramped,  under- 
ground coal  mine.  With 
cutting  bits  mounted  on  elec- 
trically powered  chains  .  .  . 
it  rips  the  coal  from  the  seam 
face  .  .  .  and  then  conveys  it 
automatically  into  transpor- 
tation equipment  for  removal 
above  ground.  One  of  the 
wonders  of  modern  inven- 
tion, this  powerful  machine 
is  made  of  tou.':h,  enduring 
steel.  Only  steel  can  do  so 
many  jobs  so  well. 


.mU4...  l,Jfej 


EASY  WAY  UP  FOR  A  FAST  TRIP  DOWN.  Skiers 
at  Sun  Valley  find  this  "chairway"  de- 
signed and  built  by  U.S.  Steel,  a  big  help 
in  mounting  the  world  famous  ski  slopes 
of  this  popular  Idaho  resort.  U.S.  Steel's 
Tramway  Division  can  design  and  build 
you  anything  from  passenger  tramways  to 
freight  tramways  for  transporting  sand, 
gravel,  coal,  lumber,  ore,  limestone  and 
many  other  materials. 


trade  mark  is  your  guide  to  quality  steel 


'wsp.ipor  for  til 


neruM 


ISI.«  t....Ihe  Th.,t,e  Guild  ..  the  «ir.  presented  every  Sumlay  evening  hy  United  S.a.es  S.eel.  National  Broa.l.as.in,  Company.  coast-.o-eo,st  network.  Cons„l 

NIT  ED  STATES  STEELc^f-^^^^^^^^^ 

0™sO«"o-°  S    »C      ul.  S»PPL.  00-P.NV  ■  U»n.  S,.,ES  S,Ea  !<P0..  COMP...      U«,,fS.L  .,L.S  C,M=«,  CO«P»V 


SKIMMING   .   .   . 

■ilunii  il  friint   f>'fl'     1"^) 

111  iii;iii\  (ii'lils  oiKV  f\clusi\fl>  served 
by  liiinbiT,  nn-rals  liave  taken  over  be- 
cause the\  have  been  a\  ailable  as  "pack- 
ajje  items."  The  Iiunb<'r  industry  ail- 
inits  that  it  has  laKgeii  behind  metals 
and  plastics  industries  in  design  and  util- 
ization, but  now  it  feels  that  it  is  catch- 
ing up  again. 

Industry  spokesmen  point  to  the  iic- 
mendous  growth  ot  the  plyvx'ooii  indus- 
try iis  an  initial  step  forward.  Hy  fabri- 
cation with  the  newly  developed  gluing 
technology,  superior  stress  factors  can 
be  achieved  and  they  can  now  give  mill 
tar\  and  civilian  designers  a  protluct 
designed   for  particular  needs,  they   say. 

Kor  example,  wooden  spans  instead  of 
steel  could  save  as  much  as  301)  tons  of 
steel  in  one  airplane  hangar.  And  lamin- 
ated timbers  ha\e  equal  strength  in  the 
flash  (ires  that  occasionally  occur  in  air- 
craft hangars  and  such  structures. 

A  saving  of  about  *)S  per  cent  ot 
scarce  metals  can  be  made  by  using  tali- 
ricated  timbers  as  residential,  coninuT- 
cial,  industrial,  school,  churcli  ,iiiil 
bridge  tru.s.scs. 

Industry  spokesiiuii  sa\  \n  most  cisc- 
extensive  research  will  not  be  needeil 
for  lumber  to  replace  metal.  For  in- 
stance, in  the  ca.se  of  kitchen  cabinets, 
wardrobes,  bathroom  cabinets,  door 
jambs  and   sliding  doors,   the   minimum 


percentage  ot  sa\  uig  would  he  ''il  per 
cent,  and  none  of  these  would  in\cd\c 
more  than  a  few  minor  changes  in  de- 
sign. 

million-volt  "corona  motor" 

I  ii-iiu-.-is  at  tin-  W.-stiu-h,,uM-  hi-h 
\oltage  laboratory  created  thi>  pniu  lice! 
effect  while  ilemonstrating  the  phenom- 
enon of  corona,  the  leakage  of  power  at 
high  \oltages.  The  "corona  motor"  is 
simply  tiiree  "I, "-shaped  rods  connected 
to  a  huh  th:it    rcit.itcv  ;iti>p  ,i  xcrtica!    lOil 


projecting  from  an  insulator.  W'hen  one 
million  volts  is  applied,  the  "jet"  ;u- 
tion  of  the  corona  discharge  from  the 
trailing  tips  of  the  bent  rods  cau.ses  the 
assembly  to  rotate.  The  apparatus  in 
ly    develope,! 


file    background    is    a    new 
'\\atch-case"  circuit   breaks 


automatic  marine  pilot 

.•\  completely  autom.itic  iiiaiine  pilot 
system,  which  can  be  set  to  follow  am 
course,  has  been  de\eiope(i  for  tile  \  .  S 
Navy  by  CK. 

A  helmsman  :ii.i\  tend  to  o\eiC()iii- 
|i(iiN,itc  for  wind,  swells,  and  currents, 
hut  the  auto-pilot  guides  the  rudder 
tliiough  a  chosen  course  with  an  a\er- 
,ige  variation  of  less  than  one-half  of 
one  degree,  .'\side  from  smoother  sail- 
uig,  fuel  savings  also  result  from  the  re- 
duction in  rudder  movement. 

.Special  features  of  the  system  include 
ail  automatic  compensator  which  trims 
tile  ship  when  there  is  more  force  or  re- 
Nistaiice  on  one  side  of  the  \essel  than 
the  other.  A  weather  adjustment  mini- 
mizes rudder  action  in  heavy  .seas,  thus 
cutting  down  hull  stresses.  In  emergen- 
cies an  o\erride  permits  the  helmsman 
to  rake  the  ship  immediately  from  auto- 
matic control  and  place  it  under  manu.il 
operation.  .An  automatic  turn  compen- 
sator keeps  the  ship  from  maneuveriiu' 
past  tile  desired  roiiip;iss  he.-idiiig  in  com- 
pIcniiL;  .1  turn. 


Books  and  Supplies 

for  every  engineering   need 
* 

ILLINI    UNION 
BOOKSTORE 


715    SOUTH   WRIGHT   STREET 
ON  THE  CAMPUS 
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Which  of  these 
Refractories 
withstands  the 

Highest 
temperature? 


If  you  answered  "Stabilized  Zirco- 
nia*"  you're  right  up  to  the  minute  on  the 
latest  developments  in  the  refractory  in- 
dustry. Norton  Fused  Stabilized  Zir- 
tonia  ...  an  amazing  new  refractory  .  .  . 
withstands  temperatures  up  to  4.j00°1'\ 
Because  it  makes  higher  temperature 
ceilings  possible,  Norton  Stabilized  Zir- 
conia  opens  the  doors  to  new  technical 
advances  in  the  processing  field  .  .  .  has 
alrea<ly  speeded  up  gas  synthesis  pro- 
duction by  a  profitable  margin. 


Other  Extraordinary 
Properties 

No  other  refractory  offers  such  an  un- 
usual combination  of  properties.  Norton 
Stabilized  Zirconia  has  a  siirpri.titiylij 
low  thermal  condiictiriti/.  In  spite  of  the 
fact  that  its  specific  gravity  is  twice  that 
of  fire  clay  brick,  its  tliermal  conduc- 
tivity is  only  0  (English  Units)  as  com- 
pared with  fire  clay's  12,  fused  alumina's 
20±  and  silicon  carbide's  50  +  . 

Even  more  amazing  is  the  clcclrical 
rcs-istiriti/  of  Norton  Fused  Stabilizeil 
Zirconia  .  .  .  ranging  from  '3.'i()0  ohm- 
cm  at  UiO()°  F  to  0.37  ohm-cm  at  4I)I)()°F. 
Yes,  it's  just  the  opposite  to  the  usual 
rule  that  resistance  increases  with  the 
temperature. 

Equally  valuable  to  ]>rocessing  indus- 
tries is  the  chcniiral  stability  of  Norton 
Stabilized  Zirconia,  manifested  in  its 
ability  to  resist  both  oxidizing  and  reduc- 
ing atmosiiheres  at  high  temperatures 
and  its  chemical  inertness  in  contact 
w  ith  tilanutes. 

Thinking  of  Your  Future? 

First  to  produce  Fused  Stabilized 
Zirconia  in  connnerciallysignificant(|iian- 
tities,  Norton  keeps  on  "making  better 
products  to  make  other  products  better" 
througli  constant  work  on  new  develop- 
ments. To  do  this  re(|uires  new  ideas  and 


fresh  approaches  in  the  field  of  research 
...  a  hint  to  young  engineers  and  chem- 
ists. AVhen  you  think  of  your  future, 
think  of  Norton. 


New  Bulletin 

describes  the  amozing 
properties  of  Norton 
Fused  Stabilized  Zirconia 
in  full  detail.  Write  for  a 
free  copy. 


Neil  Ault,  Ph.D.,  Ohio  State  '50,  measures  the  re- 
sistance to  deformation  of  Crystolon*  (SiCI  re- 
fractories ol  high  temperatures  in  multiple  load 
test  furnace. 

♦Trade  Morks  Reg.  U.  S.  Pal.  OfT.  and  Foreign  Counlrlcs 


NORTON 

Qfiakincf  beifer  products  to  make  other  products  better 


«BR«SI\(ES    /    ^k     GRINDING  WHEELS  ^    '        OILSTONES. 
r"?*4?^  GRINDING  «   LAPPING  MACHINES 


ELS  I    ' 


ABRASIVE   PAPER  t  CLOTH C 
LABELING   MACHINES  W^   ;     NON-SLIP  FLOORING 


REFRACTORIES 


CERAMIC  SURFACE  PLATES 


BORON  CARBIDE   PRODUCTS 


^ 
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U.  S.  SURVEYS  .  .  . 

W'llllililiii  Ir'jiii  ptini  1(1) 
ulii'li  Ikis  I'lin  furnishtil  you.  litis  iis- 
siijiied  you  to  the  ihiirijv  of  ihr  i-x/>/oni- 
tioii,  umltr  thf  iliriilion  of  the  ('.li'uf 
of  Enijinnrs.  of  tliosr  l>orlioiis  of  the 
I  ' iiitfd  SitilfS  tirrilory  lyiiit/  south  of 
till-  (Itiitral  I'tiiifif  Rdilroful,  iiiihrtii'inii 
fiiirls  of  Kiistdii   S'lVfiiiti  iiiid  Arizona. 

I'lii-  nitiiri  oh'jiil  of  this  ixfilonitioii 
ni/l  bf  to  ohtiiin  lorriit  tofiogruphii/il 
knonltdiji-  of  thf  country  traversed  hy 
your  parties,  and  to  prepare  aeeurate 
maps  of  that  section.  In  inakiny  this 
the  main  ohjeet  it  is  at  the  same  time 
intended  that  you  ascertain .  as  far  as 
practieahle.  everything/  relating  to  the 
physical  features  of  the  country,  the 
numbers,  habits,  and  disposition  of  the 
Indians  nho  may  live  in  this  section. 
the  selection  of  such  sites  as  may  be  of 
use  for  future  military  operations  or 
occupation  and  the  facilities  offered  for 
malting  rail  or  common  roads,  to  meet 
the  tiants  of  those  nho  at  some  future 
period  may  occupy  or  traverse  this  por- 
tion of  our  territory. 

In  asccrtriinint/  the  physical  features. 
your  attention  is  particularly  called  to 
the  mineral  resources  that  may  be  dis- 
covered, and.  iihere  the  indications 
tiould  seem  to  justify  it.  you  should 
have  minute  and  detailed  examinations 
made  of  the  locality  and  <  haractcr  of  the 
deposits. 


The  influence  of  climate,  the  geolot/i- 
cal  formations,  character  and  kinds  of 
vet/etation.  its  probable  values  for  agri- 
cultural and  qrazini)  purposes,  relative 
proportions  of  noodland.  Ktiter .  and 
other  <)ualities  iihich  affect  its  vidue  for 
the  settler,  should  be  carefully  observed. 

The  latitude  and  longitude  of  as 
many  as  possible  of  the  important  points 
should  be  accurately  iletcrniined.  and  in 
order  to  assist  you  in  this  it  is  sufii/cslcd 
that  you  make  arraniienicnts  nith  the  of- 
ficers in  chart/e  of  the  I  nited  States 
Lake  Survey  and  ilii  I  nited  States 
\aval  Observatory,  so  as  to  determine 
by  teleyrnph  the  loni/ilude  of  those 
points  nearest  to  your  field  of  labor. 
liith  llllich  your  field  uork  (an  hi  Kin- 
nected.   .   .   . 

You  iiill  use  your  on  n  jud//iaent 
in  modifying  the  plan  proposal  in  the 
event  of  any  unforseen  circunistanrc\  or 
physical  obstacles  prevcnlin^  an  lulhir- 
ance  to  it. 

I'll  iiiil  yiin  in  the  ihschnri/i  of  these 
duties.  Lieut.  I).  W.  Locknood.  of  the 
(Jorps  of  Engineers,  litis  been  ordered 
to  report  to  you,  tind  you  are  authorize! 
/o  ciiihloy  ten  tissistants  tis  lopot/raplics 
r/iolot/ists  ntituralislK  etc..  at  salaries 
tihitidy  authorized  from  this  office  in 
letters  of  previous  date:  tdso  the  neces- 
sary number  of  packers,  guides,  tinil 
laborers  to  complete  your  party,  tin 
iihole   number   of   civilitm   employes   not 


to  exceed  thirty  in  number.  You  utll 
procure  your  assistants,  employes,  tinil 
rt/uipment .  supplies,  etc..  tit  those  points 
uhiih  seem  to  insure  the  most  econoini- 
itil  and  effective  ort/anization  for  the 
party,  and  are  authorized  to  pay  iheir 
actutil  trtmsportation  to  antl  from  and 
to  subsist  them  n  hile  in  the  field.  .  .  . 

You  liill  coinmunicate  iiith  this  of- 
fici  as  often  tis  the  means  of  communi- 
cation ii.il  I  til  I  on-,  foniardint/  the  usual 
ri  ports  and  returns  required  by  the  ret/- 
ultitions.  and  such  other  reports  as  nill 
keep  this  office  apprised  of  your  mtive- 
iiients.  and  the  prot/riss  of  the  expedi- 
tion  untler  your   charge.   .   .   . 

J' cry    respectfnilv.    \oiir    uhedunt 
scri-anl . 

.1.  .1.  ihmi'iiri.ys 

lirigadier-Ci'eneral    and     Chief 
of  Ent/ineers. 

Lieut.  CEORCE  }L  11  HEELER.. 

Corps    of    E.niiineers.    II  tishint/ton. 

/).  (•;.■■ 

In  order  to  carry  out  the  pro\isions 
ot  tin's  letter.  Wheeler  surrounded  hini- 
selt  with  men  ot  highest  calibre  in  the 
\,irious  fields.  His  course  of  action  at 
thi^  time  w.is  to  pro\e  a  \er\  wise  one 
Ml  later  hazardous  situations. 

In  further  instructions  it  was  de- 
cided that  the  countr\  was  to  be  map- 
ped on  a  scale  of  one  inch  to  ei^ht 
miles.  Distances  over  the  trails  were 
{continued  on  page  2b) 


NEW  BROWN  &  SHARPE 
HAND  SCREW  MACHINES 


iji^"^^^.^y 


Handle  Short-Run  Jobs  More  Profitably 

Nos.  00,  0  and  2  Brown  &  Sharpe  Hand  Screw 
Machines  produce  small-quantity  bar-stock  and  sec- 
ond-operation jobs  with  high  economy  and  eflficlency. 
Write  for  detoiled  literature  on  these  modern  cost- 
cutting  machines  which  take  stock  from  -"s"  to  1" 
diameter.  Brown  &  Sharpe  Mfg.  Co.,  Providence  1, 
Rhode  Island,  U.S.A. 


BROWN  &  SHARPE 


J-iAit  in, 

PURE  WATER 

SinoL  1S7S 


BARNSTEAD 

WATER 
STILLS 

Barnstcad  Laboraior>  and  Indus- 
trial Water  Stills  are  the  proven 
standard  of  ihe  scientific  and 
industrial  world.  They  produce 
water  of  unvarying  consistency 
and  unmatched  purity.  Easy  to 
operate,  easy  to  clean,  they  pro- 
vide pure  water  at  low  cost. 


Oier  100  sizes  and 
moilels  to  meet  any 
pure  water  require- 
ment. 
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Tliey  can  still  go  ovit 
while  staying"  home 


Now  "hnmc'ljndies"  wlio  seldom  leave  tlioir 
neiy;lil)orh(>ods  can  view  programs  from 
distant  cities  — with  all  the  comforts  of 
home.  Drama,  comedy  and  variety  shows 
are  brought  into  the  li\ing  room.  Sports, 
news  events  as  they  happen  can  be 
viewed  by  all.  Now  tele\ision  is  open 
coast  to  coast  .  .  .  Those  in  the  East  may 
look  in  on  the  West,  and  the  West  may 
look  in  on  the  East. 

Tele\ision  is  enjoyed  in  more  than  15 
million  homes,  as  a  result  of  research  at  tlie 
David  Sarnoff  Research  Center  of  RC.\  at 
rrinectoii.  N.  J.  Today's  image  orthicon  T\' 
eaiiK  la  was  iicrfected  there.  Dr.  \'ladiniir  K. 


Z\\or>'kin  of  RCA  developed  tlie  kinescope— 
wliich  is  tlie  screen  of  television  receivers. 
And  RCA  scientists  have  also  perfected  elec- 
tron tubes,  circuits,  sound  sjstems,  phos- 
phors, and  antennas  to  make  television  part 
of  e\er\day  life. 

The  development  of  modern  all-elecfronic  tele- 
vision is  only  one  example  of  RCA  research  at 
work.  This  leadership  assures  you  high  quality 
performance  from  any  product  or  service  of 
KCA  and  RCA  Victor. 


.Sep  the  latest  wonders  of  radio,  telecisiort.  and  elee- 
tronies  at  RCA  Exhibition  Hall.  36  West  4ath  St.. 
Neic  York.  Admission  is  free.  Radio  Corporation  of 
Amerien.  Radio  Citij.  Xcit  York  20.  New  York. 


CONTINUE  YOUR   EDUCATION 

WITH   PAY— AT  RCA 

Graduate  Electrical  Engineers:  hca 

VUlor-.mi'  ol  tlie  world's  lurcniosl  111.111,1- 
facturers  of  radio  and  electronic  pnKliuls 
—offers  you  opportunity  to  gain  \ahi.il>U-, 
well-rounded  training  and  experience  ,it 
a  good  salary  witli  opportunities  for  ad- 
vancement, liere  are  only  five  of  the  many 
projects  which  offer  unusual  promise: 

•  Development  and  design  of  radio  re- 
ceivers ( including  broadcast,  short-wave 
and  F\i  circuits,  television,  and  phono- 
graph cnnibinations). 

•  Advanced  development  and  design  of 
AM  and  FM  broadc.ist  transmitter.s,  R-F 
iiuluction  heating,  mobile  communications 

•  Disigii  nf  iiiiuptiiieiit  parts  such  as 
ciiiK,  luiKK;i.aker>.  i .ipacitnrs. 

•  Ue\elopiiHiit  and  design  of  new  re- 
cording and  producing  methods. 

•  Design  of  receiving,  power,  cathode 
rav,  gas  and  photo  tubes. 

Write  todaii  to  College  Relations  Divi- 
sion. RCA  Vietor.  Camden.  New  Jersey. 
Also  many  opportunities  for  Mechanical 
and   Chemical   Engineers  and   Physicists. 


IVor/c/  Le-ac/er  /n  T^ac/io  —  T^rsf  in  'Te/ei'/s/or) 
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,i!lnui,  ,1  fi  iiiii  f<iii/t  J4  ) 
iiaa>unil  vxitli  an  oilt)mi-tfi.  a  wlu-i-l 
piilk-il  aloiiK  bi-hiiul  a  mulr.  Dt-siiib- 
mu  this  particular  ik'vicc,  oiif  writi-r 
who  ::cci>inpaiiit\l  a  VVhi-cli-r  survi-y 
partv  saiil,  "To  sec  the  oiloiiK'tcr  on  a 
steep  mountain  trail  is  better  tun  than 
a  circus;  as  it  wobbles  along  a  jjooii 
roail  it  excites  the  curiosit\  ami  con- 
jecture ot  the  natives,  to  whom  the  one 
wheel  without  a  bod\  is  the  acme  ot  lu- 
dicrous uselessness.  .  .  .  " 

All  ele\ations  were  ileternuiied  with 
an  aneroiil  or  cistern  barometer,  and  in 
spite  of  the  disdain  which  this  instru- 
ment is  accorded  to.la>  remarkable  re- 
sults were  obtained. 

The  maps  were  controlleil  horizontal- 
l\  by  trianjjulation  stations  established 
or  prominent  peaks.  The  observations 
were  made  with  a  transit  theodolite  with 
a  live-inch  limb  and  reading  to  five 
or  ten  seconds  of  arc.  These  instru- 
ments also  served  to  record  angles  tor 
the  st;ition  traverse  sheet.  Between  main 
stations  topographic  meander  stations 
were  established  to  fill  in  details  of  to- 
pography not  visible  from  the  main  sta- 
tions. 

I5ase  lines  for  the  triaiigulation  sys- 
tem were  measured  with  wooden  rods, 
20  //.  in  length.  These  rods  were  com- 
pared daily  with  steel  rods  ot  the  I  .  S. 
Coast  Sur\e\. 


.At  all  camps  obser\ations  were  made 
tor  latitude.  I.ongituile  observations 
were  also  carried  out  where  access  could 
be  had  to  transcontinent.il  telegraph  cir- 
cuits. Signals  were  received  from  the  ob- 
servatory of  the  United  States  Lake 
Survey  at  Detroit  or  the  .\a\al  ( )h- 
servatory  in  Washington. 

A  vivid  description  ot  the  latitude  de- 
terminations is  given  by  aforementioned 
\x  riter,  "The  observations  for  latitude 
.ire  continued  at  nearly  ever\  camp, 
and  when  other  members  of  the  part\ 
•ire  chatting  around  the  camp  lire,  the 
astronomer  retires  to  a  dark,  quiet  spot 
with  his  instrument,  and  l\ing  on  his 
back,  or  resting  his  elbow  on  the  rough 
ground,  occupies  himself  with  the  stars, 
w  hich  never  seem  so  cold,  so  far,  nor  so 
brilliant  elsewhere  as  thev'  do  from  a 
peak  in  the  Sierra  Nevada.  He  is  as- 
sisted by  a  recorder  for  time,  who,  with 
an  open  watch  and  a  lantern  before 
him,  records  tile  hour,  minutes,  and 
seconds  in  response  to  the  word  "tick,' 
which  the  astronomer  utters  at  each  ob- 
servation. These  r\M)  men,  isolated  an<l 
scarcely  revealed  b\  tlie  fiash  of  the 
fire  and  the  vellovv  gleam  of  their  lan- 
terns, make  a  picture,  and  when  the 
night  is  frostv,  the  picture  is  one  of 
miserv." 

Besides  tile  torniai  work  reipnred  at 
e.icii  camp  site  aiul  at  e.uii  triangula- 
rioii    station    tile    recorder   liad    consider- 


.ible  duties.  .Among  these  were  the  "... 
entering  of  the  aneroid  readings  at  eacii 
station  of  the  route,  .  .  .  the  character  ol 
each  cimp,  as  to  wood,  water,  grass, 
.md  otiier  camping  facilities.  He  also 
notes  the  general  character  of  the  coun- 
tr\,  its  opportunities  for  travel,  the  na- 
ture of  the  landscape,  the  amounts  of 
timber  and  grass,  and  information  con- 
cerning springs,   streams,   etc." 

In  addition  to  the  topographic  work, 
scientists  were  detailed  with  the  various 
parties  to  secure  ilata  on  tile  geologic 
features  of  tile  country.  it>  liora  and 
fauna  and  ethnologv  and  arciiaeologv. 
However,  onlv  tliat  part  ot  tile  opera- 
tions deiling  vvitli  topogr.ipiuc  map- 
ping and  cvpior.ition  vviil  he  iliscus>e(l 
lieie. 

Seasonal   Expeditions 

The  VV'heeler  survev  parties  were  in 
rile  field  eleven  seasons.  The  most  fruit- 
ful ot  the  expeditions  and  certainly  the 
most  interesting  was  the  expedition  of 
1S7I.  This  expedition  caused  W'iieeier 
to  note:  "When  the  large  latitudinal 
and  iongituilinal  expanse,  the  extensive 
.irea,  tiie  long  lines  traversed,  the  bro- 
ken mountain  and  desert  tracts  entered 
and  for  the  first  time  made  known  as  a 
whole,  the  multiple  riumber  of  parties, 
their  successful  connection  and  co-opera- 
tion, over  a  coimtry  where  supplies  had 
to  be  transported  to  advance  depots,  is 
[luntinuid  on  page  iVi) 


T70R  over  a  quarter  of  a  century  the  Pratt  &  Whitney 
-*-  Aircraft  Division  of  United  Aircraft  Corporation 
ha.s  depended  upon  creative  engineering  to  bring  its 
products  to  the  forefront. 

How  well  this  idea  has  worked  is  amply  demon- 
strated by  the  outstanding  leadership  record  which 
Pratt  &  Whitney  has  established  in  both  piston  and 
turbine  aircraft  engine  typ)es. 

And  for  the  future,  because  of  its  sound  engineering 
background  and  research  facilities,  Pratt  &  Whitney  is 
one  of  the  few  companies  in  the  country  to  be  selected 
to  develop  an  atomic  powered  engine  for  aircraft. 


plan  now  io  join 
PRATT  A    WHITIVEY 
AIRCRAFT 


Creative  engineering  will  continue  to  be  given  top 
emphasis  at  Pratt  &  Whitney — and  it  might  well  be 
the  best  answer  to  your  future  too — if  you  want  a 
chance  to  put  your  own  ideas  to  work. 

Why  not  find  out  where  you  could  fit  into  this  great 
engineering  organization?  Consult  your  Placement 
Counselor  or  write  to  Frank  W.  Powers,  Engineering 
Department  at 


.ftTT  &  WHITNEY  Al. 


EAST  HARTFORD,  CONNECTICUT 
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When  You  Find  the  Work  You  Like 

STAY  WITH  IT! 


by  GORDON  \S'.  CLOTHIER,  Munager,  Trcwsfonm-r  Section.  Elalrhal  Dcparlmeiil 
ALLls-CFIALMERS  MANUFACTURING  COMPANY  (Grculiiiile  Training  Cutine  I93S) 


That's  a  good  plan,  but  there's  just  one 
little  catch  in  it;  sometimes  it  takes  a 
good  while  to  find  the  work  that's  right 
for  you.  If  you're  worried  about  that, 
perhaps  my  own  experience  w  ill  point  out 
a  practical  shortcut. 

I  got  my  E.  E.  at  the  University  of 
Washington  in  1935,  and  went  on  with 
graduate  work  and  teaching  for  another 


other  types   of  products  and   work   at 
Allis-Chalmers. 

In  1941  I  became  engineer  in  charge  of 
transformer  sales,  and  in  1947  was  made 
manager  of  the  transformer  section. 

This  field  offers  both  challenges  and 
rewards.  It  needs  and  seeks  men  of  su- 
perior intelligence,  imagination  and  crea- 


GORDON  W.  CLOTHIER 


22-iiiilli(m-Milt  betatron  built  by  Allis-Chalmers  can  "look"  through  20  inches  olsiccl 
lo  detect  Haws.    Here  a  technician  is  setting  up  motor  specimen  tor  radiography. 


live  ability — men  who  will  strike  out  into 
new  paths  of  study  and  development. 

If  you  think  a  transformer  is  an  inert 
mass  of  iron  and  copper  windings  in  a 
tank  of  oil — look  closer.  There  are  ad- 
\anccd  problems  in  magnetostriction  that 
if  sohcd,  uill  eliminate  transformer  hum 
and  revolutionize  the  business.  It's  the 
same  with  problems  in  metallurgy,  insula- 
tion, measurement  and  control  of  electric 
field  shapes  and  the  effects  of  time  on 
materials.  Perhaps  some  young  engineer, 
even  during  his  Graduate  Training  Course 
davs  here,  may  make  important  contri- 
butions. The  opportunity  is  waiting. 

What  Do  You  Want  to  Do? 

It's  the  same  in  other  departments  at 
Allis-Chalmers.  Ore  processing  methods 
and  machiners — electronic  equipment — 
public  works — steam  turbine  and  genera- 
tor design — hydraulics — manufacturing 
— research — sales — they  all  hold  oppor- 
tunities. Here  you'll  have  a  chance,  as  a 
Gradi:ate  Training  Course  engineer,  to 
look  over  the  widest  range  of  industrial 
lields  covered  by  any  manufitcturing  firm 
in  the  country.  You  can  help  plan  your 
own  course,  get  advanced  degrees.  It's  a 
shortcut  to  finding  the  work  ofyourchoice. 

Vv'ritc  for  inforination  and  literature,  or 
call  on  the  Allis-Chalmers  district  otiice 
in  your  locality. 


year.  Then — into  the  practical  business 
world.  That's  when  1  fotind  the  shortcut. 
I  enrolled  in  the  Allis-Chalmers  Graduate 
Training  Course  in  1936,  and  very  soon  I 
got  interested  in  the  big  transformers.  I've 
been  with  them  ever  since,  and  they've 
given  me  a  lot  in  accomplishment  and 
satisfaction. 

Back  to  Stay 

Of  course,  during  two  years  in  the  Gradu- 
ate Training  Course  I  got  around  a  good 
deal  in  the  big  West  Allis  works.  Had 
some  time  in  the  shops,  got  acquainted 
with  the  work  of  inany  departments,  tried 
my  hand  at  design,  test,  sales  application 
work.  But  I  came  right  back  to  trans- 
formers and  have  always  been  a  lot  more 
satisfied  liecause  I'd  seen  a  broad  ran<!e  of 


ALLIS-CHALMERS 


Tvfo-pass  45.000  sq.  ft. 
surface  condenser  and 
two  42"  \  30"  vertical 
mixed  flow  pumps. 
Allis-Chalmers  oval  de- 
sign saved  space  in  this 
big  new  power  plant. 


Allis-Chalmers  Manufacturing  Company, 
Milwaukee  /,  Wisconsin 
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Capitalist! 


Jt)hnn\'  used  to  be  a  laborer.  Brother  Tim  still  is. 

Both  cut  lawns.  Both  used  to  use  customers' 
hand  mowers.  Each  could  do  one  hit^  lawn  a  day, 
and  got  S2  for  it. 

Tim  spent  his  S2  on  movies  and  candy.  Johnny 
saved  some  money,  borrowed  some  more,  and 
bought  a  power  mower.  Now  he  can  cut  5  lawns 
a  da)',  and  so  makes  SIO. 

He  puts  aside  S2  a  day  to  pay  back  his  loan, 
and  SI  toward  another  mower  when  this  one 
wears  out. 

He  still  has  seven  dollars  where  he  used  to 
have  two,  and  is  helping  more  people  get  their 
lawns  cut  when  they  want  them,  '^et  some  enemies 
of  business  would  sa)'  that  that  shows  Johnny  is 


too  big;  he  should  be  limited  in  the  number  of 
people  he  can  serve. 

These  same  strange  enemies  would  prevent 
Johnny  from  setting  aside  S 1  a  day  out  of  his  own 
earnings,  to  buy  a  new  mower  when  this  one 
wears  out.  (Of  course,  that  means  Johnny  would 
go  back  to  hand  labor  at  $2  a  day,  and  fewer 
people  would  be  served  — but  these  strange 
people  don't  care  about  that.) 

And  some  people  say  Johnny  should  be  forced 
to  share  his  S7  with  Tim  so  Tim  can  keep  on 
spending  his  S2  for  movies  and  candy, 

Sound  ridiculous?  Yes,  but  erery  one 
oj  these  churges  and  demands  h 
leveled  at  American  hiisincss  today. 


WARNER 
SWASEY 

Cleveland 

Machine  Tools 

TextiU 

Machinery 


rOU   CAN    MACHINE    II   BtllER,   fASItR,  f OR    LESS   WITH    WARNER    t    SWASEY   TURRET  lATHES,  AUTOMATICS    AND   TAPPING    MACHINES 
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Today,  limestone  .  .  .  processed 
to  Carbide;  then  Acetylene 
produces  plastics  .  .  .  synthetic 
rubber  for  bathing  suits  .  .  .  tires 
.  .  .  garden  hose. 


Paint  protects  steel.  Better  if 

prini;-coated  surface  is  dehydrated. 

The  Oxyacetylene  Flame  burns 

out  moisture  .  ..paint  clings 

closer  — lasts  longer. 


af  tefcniienr  of  progress  /ou'll  M 


Wet  as  a  bathing  suit  .  .  .  dry  as  a  fire.  Carbide  .  .  .  and  Acct\lcne 
are  the  chemical  blocks  upon  which  today's  miracle  products  arc 
built.  Combined  with  oxygen  they  form  one  of  the  worlds  most 
versatile    teams    for    cutting,    welding    and    conditioning    metals. 

Carbide  .  .  .  and  Acetylene  are  just  two  of  the  many  products  of 
the  Air  Reduction  corporate  family  ...  a  group  that  contributes 
to  practically  every  phase  of  American  life  —  and  industry  .  .  . 
serving  such  diversified  activities  as  medical  therapy  and  soft  drink 
carbonation  .  .  .  fiame  cleaning  and  synthetics. 

In  fact,  wherever  progress  is  racing  ahead  to  new  frontiers,  you 
find  an  Air  Reduction  Piodiicl. 


^IRc6)Air  Reduction  Company,  Incorporated 


Divisions    of    Air    Redurlion    Compony,    Incotporaled, 

AIR  REDUCTION  SALES  COMPANY,  AIR 
REDUCTION  PACIFIC  COMPANY,  AIR  RE- 
DUCTION MAGNOLIA  COMPANY  . .  .  Indus- 
trial Gases,  Welding  and  Culling  Equipment 
•  AIRCO  EQUIPMENT  MANUFACTURING 
DIVISION  •  NATIONAL  CARBIDE  COM- 
PANY .  .  .  Cakium  Carbide  •  OHIO  CHEMI- 
CAL &  SURGICAL  EQUIPMENT  CO., 
OHIO  CHEMICAL  PACIFIC  COMPANY  .  .  . 
Medical  Gases  —  Apparatus  —  Hospital 
Equipment  •  PURE  CARBONIC  COMPANY 
.  .  .  Carbonic  Gas  and  ■'Dry  Ice"  •  AIRCO 
COMPANY  INTERNATIONAL  .  .  .  £;<port  • 
AIR   REDUCTION   CHEMICAL  COMPANY 
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U.  S.  SURVEYS  .  .  . 

'  .  '•nlutiitit  j"iiii  fiiigi  J() ) 
iciiiMilrrrd.  aiul  \\  hcd  takrn  in  coiiiu'c- 
tion  witli  the  smxcv-ilul  asiTiit  ot  flu- 
Colorailo,  .  .  .  ti>Kcther  with  tin-  tact 
that  the  region  south  ot  thf  Colorado 
River  as  well  as  part  ot  those  to  the 
north  ot  it,  were  iiitested  by  hostile  In- 
dians, making  a  perpetual  j;uartl  a  neees- 
sit\  b\  ni};ht  anil  ila\,  all  ot  this,  cou- 
pled with  the  untlinchin);  courage,  per- 
severance, and  tenacity  of  the  fursnninl. 
make  it  apparent  that  the  exploration  ot 
1871  was  one  of  the  most  important  arul 
usefid  of  those  intrusted  to  my  charjie 
durin;;  ele\en  e\peditionar\   years." 

The  reference  to  the  Indians  is  timely, 
for  it  was  during  the  season  of  1871 
that  three  members  of  a  Wheeler  sur- 
\ey  party  were  murdered  hy  the  red- 
skins at  VVickenburg.  Arizona.  The  per- 
petrators of  this  crime  were  later  tracked 
down  by  the  sleuthing  of  one  of  rlie 
braves  that  accompanied  Wheeler  on 
the  ascent  of  the  Colorado.  .Although 
the  Indians  rendered  valuable  service 
to  the  survey  at  times,  Wheeler  felt 
consiilerable  bitterness  towards  them, 
l<H)king  forward  to  their  "e\termina- 
tion  as  a  race." 

A  description  of  Indian  lite  is  tound 
as  a  caption  to  Plate  XI  in  the  Surveys' 
( leographical  Report.  The  .scene  is  "at 
one  of  the  Navajo  wick-e-ups.  (The  hut 
used    by   nomadic   Indian    tribes   of   the 


arid  regions  ot  the  westiiri  and  south- 
western siates,  t\picall\  elliptical  in 
form,  with  a  rough  frame  covered  with 
reed  mats  or  grass  or  brushwood),  near 
Old  Fort  Defiance,  and  is  .  .  .  (one) 
of  ever\(la\  .  .  .  life.  The  head  and 
lord  of  the  famil\  looks  on  with  phleg- 
matic equanimity  at  the  patient  indus- 
try of  the  squaw  and  indulges  in  da\ 
dre;mis.  undoubtedly  of  victories  of  war 
or  excitement  of  the  chase  performed 
by  him  or  his  ancestors.  They  gather  a 
scant  harvest  of  corn  and  gr.iiii.  but 
depend  now  for  the  greater  p.irt  iipun 
( loxernment  rations." 

The  expeditions,  >\hile  often  arduous 
in  iiature,  toured  regions  of  historical 
interest.  ( )ne  such  place  was  I.ee's 
Kerry,  An/oii.i.  M.ijor  John  l,ec  had 
established  a  terry  on  the  Colorado 
Ki\er  abo\c  the  (irand  Canyon  for  the 
benetit  of  emigrants  on  their  wa\  to 
California.  Lee  was  a  well-known 
".Mormon  desperado  and  leader  of  the 
Mountain  .Meadow  massacre."  He  was 
later  shot  standing  in  his  cofHn  to  ex- 
piate for  his  crime  under  the  law. 

An  expedition  investigated  the  I'ueh- 
lo  Ifulian  ruins  in  the  Chama  an<l 
(^"liaco  Ri\er  \alle\s  in  New  Mexico. 
1  hese  dwellings  were  first  seen  by  Ca- 
bcza  de  Vaca,  a  member  of  the  Spaiuaid 
Narvaez'  e.xpedition  of  1528. 

Ir  was  near  the  aforementioned  ruins 
that  an  unusual  meteorological  condition 


was  observed.  "Snow  covered  the 
ground  4  inches  in  the  morrung.  So 
tar  as  is  known  there  has  never  before 
been  recorded  within  one  hori/on  at 
fine  time  in  dififerent  parts  ot  the 
heavens,  rain  clouds,  the  moon  visible 
in  a  clear  sky,  with  thunder  and  light- 
ning, hail  and  snow,  all  recurrent  witli- 
\\\  an  hour." 


Start  of  Wheeler  exploration  of 
the  Colorado  River  from  Camp 
Mohave,   Arizona. 

The    weather    at    tunes    plagued     the 
survc\     parties.     The    expedition    in    the 
Death  Valley  was  one  of  special  hard- 
( continued  on  page  34) 
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Liiiifle 


in  the  science  of  anti-friction 


Wheels  turn  faster  and  men  work  more  efficiently 
in  every  industry  because  of  anti-friction  bearings. 
And  every  industry  knows  and  uses  ^:  "  Ball  and 
Roller  Bearings. 

This  acceptance  of  ~":^  has  been  built  on  its  abil- 
ity to  help  put  the  right  bearing  in  the  right  place. 

SKF    INDUSTRIES,   INC.,  PHILADELPHIA  32,   PA. 


fuFKiN  "Western"  chrome-clad 
steel  tape  —  accurate,  durable 


Tough,  narrow  (one-quarter  inch  i 

steel  line.  Easy-to-read  chrome-clad  finish, 

h.is  jet  black  markings  on  chrome-white  background. 

Line   is  extra   heavy    (.020"   before   multiple   plating). 

M.irkcd  lOths  and  lOOths  ft.,  or  feet,  inches  and  8ths. 

An  especially  durable  tape  mounted  on  a  sturdy  frame 

with  extra  long,  self  locking,  winding  device  and  hardwood 

t.irrying  handle.  Furnished  with  2  leather  thongs. 

TAPES,  RULES,  PRECISION   TOOLS 
at  your  Technicol  Supply  House 


THE    LUFKIN    RULE    CO. 
132  138  Lafayclle  St.,  Ne 


SAGINAW,    MICHIGAN 

.  York  City  .   Borrie,  Ont. 
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THE   TECHNOGRAPH 


Maybe  Y6u\  belong  in  one  of  these 

Square  D  pictures... 


•  Design  engineers  —  production  engineers — 
application  engineers — field  engineers — it  takes 
their  combined  teamwork  to  create,  build  and 
distribute  Square  D's  broad  range  of  electrical 
distribution  and  control  equipment.*  The  vast 
majority  of  our  men  come  from  schools  such  as 
yours.  We're  proud  of  them  —  they're  equipped 
and  ready  to  grow.  They're  the  kind  of  men  you 
will  like  to  work  with. 

*  Mechanical,  electrical,  general  and  industrial 
engineers  are  needed 

Mail  the  Coupon  for  a  16-page  "get-acquainted  "  brochure 


Square  D  Company,  Dept.  SM-I 

6060  Rivard  Street,  Detroit  1  I,  Michigan 

I'd  like  a  copy  of  Square  D's  "  Get  Acquainted  ' 
brochure. 


C!ty- 


EXICO  CITY,  D.F. 
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ORDVAC  .  .  . 

^,i,iitiiiiitd  from   l>(iijt    7) 
chine  with  a  high  spci-d  elfctronic  ninii- 
ory  ot  thi-  kind  used  in  ORDVAC. 

The  Hurcau  ot  Staiulariis  hihoratoiii-s 
ha\c  tut)  machines  with  niemoiies  ot 
the  ORDVAC  type,  hut  each  stores 
iinK  ^IJ  iliuits  per  tube  as  compared 
ti)  l.(IJ4  in  the  Illinois  machine.  The 
Mas>achusetts  Institute  ot  Technology 
has  a  machine  which  can  do  arithmetic 
taster  than  the  ORDVAC,  but  its  mem- 
ory is  oidy  one-third  as  great. 

One  other  ORDV.AC  type  machiiu- 
is  now  under  construction  at  the  Insti- 
tute tor  Advanced  Study  in  Princeton, 
N.  J.,  where  tundamental  work  per- 
taining to  this  type  ot  machine  was 
originally  carried  out  by  Prof.  John 
von  Neumaiui  and  coworkers. 

Problems,  with  working  (lirection> 
cmled  in  numbers,  are  put  into  the 
ORDV.AC  at  Illinois  through  a  tele- 
typewriter, and  the  results  are  typed 
out  b\  the  teletypewriter.  This  is  the 
input-output  unit,  aiui  is  rlie  >iii\\cst 
part  ot  the  machine. 

One  problem  given  the  "electronic 
brain"  was  to  calculate,  successively, 
the  cubes  of  all  numbers  from  1  through 
2.0()().  The  teletypewriter  tapped  our 
the  answers— 1,  8,  27,  b4,  etc— at  live 
strokes  a  second.  It  took  an  hour  and  a 


quarter  to  print  the  2,(H)()  answers.  Tin- 
teletypewriter  never  paused,  but  the 
"brain"  was  loafing  practically  all  ot 
the  time.  It  could  have  given  all  ihe 
solution^  in  two  seconds! 

Professor  Ralph  K.  Meagher  and  lu^ 
staf?  at  Illinois  plan  to  make  tiie  tih- 
typewriter  run  five  times  as  fast  it  <loes 
now,  but  this  still  will  be  far  behind 
the  electronic  brain's  speed.  However, 
it  will  not  slow  the  machine  because  in 
most  work — unlike  that  of  calculating 
the  cubes — the  "brain"  will  carry  out 
a  lot  of  computations,  one  after  another 
ami  involving  each  other,  before  t\pnig 
out  the  final  answer. 

One  of  the  machine's  complicateil 
"exams,"  for  example,  was  to  generate 
352  random  numbers,  carry  out  a  com- 
plicated routine  of  multiplication,  divi- 
sion, and  comparison  of  answers,  and 
do  this  job  over  and  over  again,  each 
rime  giving  itself  a  nvw  >er  of  numbers, 
to  stop  if  it  made  an  erroi',  and  if  all 
was  well,  to  report  progress  every  time 
it  did  the  job. 

Tile  tcietxpeurirer  tapped  out  a  re- 
port line  every  4S  seconds.  The  test 
was  continued  for  12  hours,  just  to 
make  sure  the  machine  was  rutuiing 
properly  and  was  consistent  in  its  action. 
Other  test  problems  presented  to  the 
machine  were  .some  which  had  previous- 
ly  been   worked    by   other — and    nuich 


slower  and  more  tedious — methods,  and 
liM  which  the  engineers  could  "look  in 
rhe  hack  of  the  book"  to  check  the  elec- 
tronic brain's  answers. 


•  There's  a  K&E  slide  rule  for  every  purpose.  Whether  deslgried 
to  meet  the  modest  needs  of  the  beginner  or  the  exacting  require- 
ments of  professionals,  all  K&E  rules  feature  "built  in"  accuracy 
and  reflect  the  skill  and  craftsmanship  of  America's  most  experi- 
enced slide  rule  manufacturer. 

KEUFFEL  &  ESSER  CO. 

NEW    YORK    •    HOBOKEN,   N.   J. 

Chicayo  •  St.  Loois  •  Detroit  •  Son  Froncisco  •  Los  Angeles  •  Montreol 


INTRODUCING  .   .   . 

I  ,:,nliini,,l  1 1 1, in  piuii  \U) 
exhibit  tor  the  1MS2  I  SKK.  He  has 
also  found  time  to  serve  as  secretary 
of  the  IKS,  becr)me  a  member  of  Scab- 
hard  and  Hlade,  military  honorary,  and, 
as  a  .Major  in  the  AKROTC,  to  be- 
long to  the  Arnold  Air  Society.  On  the 
more  social  side,  John  is  a  member  of 
Alpha    Sigma    Phi   social    fraternity    ami 


JOHN    UNDERWOOD 


was  cho.sen  as  one  ot  the  Hundred  Out- 
standing Seniors. 

As  for  the  future,  John  will  receue 
his  degree  in  illuminating  engineering 
from  the  department  of  electrical  engi- 
neering this  August  and  will  prohabh 
enter  the  Air  Force. 

In  August  either  the  Air  Force  will 
receive  an  outstanding  officer  or  indus- 
try will  gain  a  line  engineer;  in  either 
case.  Illinois  will  lost  one  of  its  best 
liead    cheerleaders. 


32 


Did  vou  volunteer  or  were  \ou 
drafted?" 

Well,  it  w-av  like  this:  M\  mimher 
came  up,  1  h.id  no  dependents,  and  I 
passed  my  physical,  so  1  \olunteered. 

The  se\en-\ear-(il(l  son  of  a  radio 
comedian  came  home  with  his  report 
raid. 

"Well,  son."  .i^ked  the  radio  star, 
"were  \ou  promoted  .' 

"Better  than  that,  Pop,"  chirped  the 
kid  happily,  "I  was  held  over  tor  an- 
otlu'i-  li-'  weeks." 

»     »     * 

Procrastination  is  the  thief  ot  time 
.md  so  is  every   other  big  word. 

THE   TECHNOGRAP'H 


THE  DU  PONT 

DIGEST 


Ch.  E's  at  Du  Pont 

The  fields  of  research  and  development 
invite  ingenuity  of  the  chemical  engineer 


SEEKING  new  uays  to  cuat  plastic  on  wire: 
Carl  Hellman,  B.S.Ch.E.,  Syracuse  '50;  and 
J.  M.  McKelvey,  Ph.D.Ch.E.,Washington  '50. 


[  SECOND  OF  A  SERIES  ] 


Research  and  development  work  in 
chemical  engineering  often  overlap 
at  Du  Pont,  except  where  the  re- 
search is  fundamental. 

The  chemical  engineer  occupied 
with  fundamental  research  is  chiefly 
concerned  with  basic  studies  of  unit 
operations  and  processes  involving 
reaction  kinetics,  thermodynamic 
properties  of  fluids,  high  -  pressure 
techniques,  equilibrium  studies,  heat 
transfer  and  the  like.  Such  studies 
often  lead  to  lower-cost  manufactur- 
ing processes.  Some  recent  projects 
in  fundamental  research  have  been : 

1 .  A  study  of  fluidized  catalyst  re- 
action units  including  degree  of  fluid- 
ation,  temperature  uniformity,  cata- 
lyst activity  and  life,  and  conversion 
of  feed  gases. 

2.  Studies  of  the  fundamental  trans- 
fer relations  between  phases,  for  in- 
stance, gas  and  liquid,  in  reacting 
materials. 

Apart  from  the  chemical  engineers 
engaged    in    fundamental   research, 


there  are  many  groups  working  in 
applied  research  and  development. 
In  fact,  this  is  the  major  part  of  the 
chemical  engineering  work  done  at 
Du  Pont.  Here  are  examples  of  the 
literally  hundreds  of  unusual  prob- 
lems they  have  solved: 

1 .  Designing  equipment  for  produc- 
ing pure  silicon  at  1000°C.  (Though 
one  of  the  starting  compounds  is 
highly  corrosive,  only  spectroscopic 
traces  of  impurities  can  be  tolerated.) 

2.  Developing  a  high-pressure  liquid- 
phase  process  to  replace  the  stand- 
ard dry  method  of  producing  sodium 
azide  formerly  employed. 

3.  Designing  a  continuous  flow,  gas- 
liquid  reactor  for  use  in  making  a 
fiber  intermediate  under  pressure. 

4.  Developing,  from  laboratory  re- 
search results,  a  process  for  large- 
scale  production  of  complex  poly- 
meric materials  used  in  the  manu- 
facture of  color  photographic  film. 

These  examples  can  only  hint  the 
variety  and  originality  of  problems 


constantly  arising  at  Du  Pont.  They 
indicate  the  challenge  as  well  as  the 
broad  opportunity  awaiting  the  tal- 
ents and  ingenuity  of  the  young 
chemical  engineer  who  wants  a  ca- 
reer in  research  and  development. 

NEXT  MONTH — The  chemical  engi- 
neer's role  in  plant  operation  at  Du  Pont 
will  be  discussed  in  the  third  article  in 
this  series.  Watch  for  it! 


SEND  FOR  your  copy  of  "The 
Du  Pont  Company  and  the  Col- 
lege Graduate."  Describes  oppor- 
tunities for  men  and  women  with 
many  types  of  training.  Address: 
2521  Nemours  Bldg., Wilmington. 
Delaware. 


B 


BETTER    THINGS    FOR    BETTER    LIVING 
.   .   .   THROUGH    CHEMISTRY 


Entertaining,  Informative  —  Listen  to  "Cavalcade  ot 
America,"  Tuesday  Nights,  NBC  Coast  to  Coast 


MEASURING  pore-size  distribution  of  puruus 
media  used  in  filtration:  Harold  P.  Grace. 
B.S.Ch.E.,  Univ.  of  Pennsylmnia  •41;  and 
Nym  K.  Seward,  B.S.Ch.E.,  Lehigh  U.  '47. 

FEBRUARY,   1952 


INSPECTING  a  new  type  of  hinh-prcssure  reactor: 
Robert  J.  Steicart,  B.S.Ch.E..  Kensselaer  Poly- 
technic Institute  '50;  and  Henry  Smithies, 
M.S.Ch.E.,  University  nf  Micliijan  '50, 


STUDYING  pliite  in  stainless- steel  tower  used  to 
determine  efficiency  of  designs:  C.  M.  darnel, 
Jr..  S..\l.Ch.E.,  M.l.T.  '4H;andJ.  B.Jones, 
M.S.Ch.E.,  L/niucr.sity  of  Michigan  '46, 
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U.  S.  SURVEYS  .  .  . 

(  .  niilitiiiiil  jniiii  iMiiji-  .■>()) 

sliip.  "Tlif  route  lay  lor  more  than  .i'^' 
inilfs  in  IikIu,  white,  ilriitint;  saiul. 
which  was  traversi-tl  bi-twfni  S  a.  in. 
and  h  p.  ni.,  the  cfnter  ot  the  ili-si-rt 
bcini;  reached  about  meridian.  The  stit- 
h'nj;  heat,  the  ^mM  radiation,  and  con- 
stant k'^tc  troni  the  sand  were  almost 
overpowering,  and  two  of  tlie  command 
succumbed  near  m'ght  tall,  renderin>j  it 
nece.s,sar\  to  pack  one  man  on  the  back 
of  a  nuile  to  the  lirst  di\  ide  on  the 
route,  u  here  a  f;rass  sward  was  reacheil 
at  the  end  of  the  lonj;,  sand\  stretch, 
while  the  seconil,  an  old  and  tried  moun- 
taineer, became  unconscious  for  more 
th;m  an  hour  in  the  same  localit)'.  This 
happened  fortunately,  near  6  p.  m., 
when  the  sandy  waste  was  mostly  be- 
hind us.  With  water  from  the  canteens 
these  men  were  restored  to  conscious- 
ness, and  the  march  resumed  by  moon- 
light, without  trail  or  siuide.  A  li\in^ 
stream  was  reached  between  .^  :inil  4 
a.  m.,  at  tlie  eastern  base  of  tin-  lino 
Range,  after  a  continuous  march  ot  o\cr 
twenty-three  hours." 

Lengthy  marches  were  common  on 
the  expeditions.  These  were  treks  of 
"from  60  and  even  SO  hours  with  scarce- 
ly a  halt."  .Although  the  destination  was 
usually  known,  .sometimes  a  blunder 
found   the  party  on   the  wrong  cour.se 


as  was  experienced  on  a  survey  in  Ore- 
gon; Wheeler  writes,  "The  march  was 
resumed  the  following  da\.  expecting 
to  reach  Fort  Klainarh.  but  as  luck 
would  ha\e  it,  .1  road  forking  in  the 
lua\  \  timber  was  taken  toi  the  main 
one  on  account  of  its  tresher  tr,u'ks 
and  apparently  more  freipient  use.  Tiu's 
proved,  however,  to  be  the  oM  l!ugene 
Cit_\'  wagon  road,  and  brought  the 
party  just  ;it  ilusk  to  a  little  sricani 
with  .ibrupt  banks,  the  bridge  over 
which  had  gone  to  deca\,  thus  stopping 
further  progress.  Reference  to  the  topo- 
graphic notes  showed  an  erroneous 
course.  .  .  .  After  a  short  rest  and 
supper  the  back  track  was  taken  b\ 
moonlight  and  camp  made  at  about  .^  :,>0 
a.  m.   near  the   fork  of  the   roads." 

.•\s  wouKl  he  expected  from  surveys 
as  exteMM\e  .•i>  thesi'  man\  discoveries 
were  m.idc  and  places  reached  never  b;'- 
fore  \isited  by  white  men.  In  extending 
their  lines  of  triangulation  into  Color- 
.uld,  topographers  of  the  Wheeler  sur- 
\e\  occupied  for  the  first  time  Cerro 
Hhuu-o  Peak,  I4,J70  feet  aho\  e  ^e^ 
level. 

High  pl.ue>  were  f.iniiliar  to  the  to- 
pographers, for  at  the  close  of  work  in 
1879  the.\-  had  "deternu'ned  the  heights 
of  ,?9S  peaks  (with  names,  m;ni\  of 
which  are  new)  above  10,000  //.  and 
of    754   others    (with    names)    between 


S,(tO()  and  1(),0(K)  //  in  height."  Also 
the  plotting  of  the  "location  and  pro- 
(ile  of  202  mountain  passes.  .  .  ." 

Taken  as  a  v\hole  the  general  expedi- 
tions of  the  I  I u' ted  States  (  leographical 
Sur\e\s  West  of  the  One  Hundreilth 
Meridian  atldcd  materialK  to  the 
knowledge  of  that  part  of  the  country 
in  which  the\  were  engaged.  These  sur- 
\e>s  were  executed  with  .i  minimum 
number  of  men  at  a  time  when  toreigii 
g()\ernments  were  expending  consider- 
able sums  for  similar  woik.  The  >69l,- 
444.4 S  expended  for  the  Wheeler  sur- 
\e\s  during  their  I  I  year  existence 
brought  forth  the  nioNt  profound  sur- 
vey executed   to  tli.if   tluu-. 

Special    lixpliiratidits 

Without  a  doubt,  besides  the  season- 
al expeditions,  the  >ui\ey  of  the  (irand 
Can\()n  of  the  Coloiado  was  the  most 
monumental  accomplishment  of  all.  The 
primary  purpose  in  making  the  surve\ 
was  to  determine  the  practical  head  of 
n;i\ig;ition.  However,  a  geological  in- 
Ncstigation  was  also  desired  and  for  this 
IMirpose  the  famed  geologist  (i.  K.  Gil- 
bert was  ret.iineil  to  accompan\  the 
parts. 

The  party  for  the  ascent  of  the  ri\er 
was   organized    in    .September,    1<S71.    It 
consisted  of  Lt.  Wheeler,  chief;  I'.  W. 
{continued  on  page  36) 


Fruit  Storage  Stops  Shrinkage  witfi 
New  Fricl(  Refrigerating  System 

Glllan  Brothers  maintain  relative  humidities  of  85  per  cent 
or  higher  In  their  40,000-bushel  apple  storage  at  St.  Thomas, 
Penna.,  even  with  temperatures  of  32-33  deg.  F.l  These  hu- 
midities keep  the  moisture  where  it  is  wanted — In  the  fruit. 

This  remarkable  cooling  system  Is  equally  desirable  for  stor- 
ing vegetables,  nuts,  hides,  textiles,  and  other  products. 
Covered  by  patent  applications,  the  new  Frick  system  is 
revolutionizing  cold  storage 
practice. 

y/i.'  Frii  k  Graduate  Training 
r'riiirM'  i;i  Kijrifiriaion  and  Air 
Cimdittontn^,  o/H'ratfd  over  ^iO 
\rars.  tijjrrs  a  Cfiropr  in  a  grow- 

',„^    ,„.l„■.fr^ 


Also  BuiUen  of  Power  Forming  and  Sawmill  Machinery 


THE  SOURCE 
OF  A 
RIVER 
IS  THE 
SOURCE    OF 

QUALITY... 


From  [he  headwaters  region  of  the 
Ania/c>n  comes  Up-River  "Fine  Para",  widely  acknowl- 
ed>;ed  hy  rubber  experts  as  the  highest  grade  of  natural 
rubber.  To  Okoiiile  researchers  and  indepeiideni  experts 
alike,  long  experience  has  shown  that  only  this  rubber 
provides  all  the  factors  needed  in  top  quality  insulation 
for  electrical  wires  and  cables. 

The  Okonite  Company  obtains  a  high  degree  of  uni- 
formity in  shipment  after  shipment  of  ihis  premium 
rubber  in  "biscuit"  form  .  .  .  has  found  that  L'p-River 
Fine  Para  assures  a  long  service  life  .  .  .  uses  it  exclu- 
sively in  all  Okonite  rubber  insulated  wires  and  cables. 
The  Okonite  (Company,  Passaic,  New  Jersey. 


OKONITE 

insulated    wires   and    cables 
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MANY  OF  THE  difficulties  of  severe  operation  have 
been  corrected  or  eliminated  throufjh  new  "heavy 
duty"  lubricants.  "Hot  engine  sludge"  in  hard- 
working equipment  like  this  bulldozer  is  greatly 
reduced.    Buses,  heavy  contractors'  equipment,  tur- 


bines, (iicsel  locoinotue.s,  marine  engines,  and  many 
other  types  of  engine,  whether  gasoline  or  diesel, 
require  fewer  overhauls.  These  advances  made  since 
the  war  have  been  mainly  due  to  the  work  in  addi- 
tives by  research  and  development  people. 


How  Chemistry  adds  to  Lubricants  . .  • 
Multiplies  "Heavy  Duty"  Efficiency 


AUTOMOTIVE  engine  life  and  performance 
Xi.  under  severe  conditions  have  been  greatly 
improved  in  recent  years  both  because  of  prog- 
ress in  equipment  design  and  advances  in  fuels 
and  lubricants. 

The  automotive  and  petroleum  industries  have 
o.ercome  the  problems  of  "hot  engine  sludge," 
or  high-temperature  deposits  and  \  amis  hes  col- 
lecting on  \  ital  parts — through  chemical  research 
that  has  led  to  both  better  refining  methods 
and  development  of  additives  that  have  elim- 
inated these  difficulties. 

The  new  additives  have  a  triple  role.  They 
improve  oil  stability  through  inhibiting  oxida- 
tion. They  prevent  bearing  corrosion.  And, 
through  their  deter.-ent  action,  they  eliminate 
deposits  from  fuel  or  other  sources — thus  supple- 


menting improved  refining  methods. 

Many  companies,  both  automotive  and  petro- 
leum, have  contributed  to  the  development  of 
the  new  additives  tlirough  both  co-operative  and 
independent  research  and  experiment.  And  the 
research  and  development  men  of  Standard  Oil 
have  had  a  major  share  in  the  improvement  of 
lubricants  for  "heavy  duty"  service. 

Intensive  research  to  develop  even  better  addi- 
ti.es  goes  forward  at  our  Whiting  laboratories. 
Here  is  a  challenging  opportunity  for  young  men 
v.ith  advanced  training  in  chemistry  and  engi- 
neering. In  projects  devoted  to  additives,  they 
can  have  a  part  in  petroleum  progress  that  will 
strengthen  national  production  and  military  pre- 
paredness wherever  severe  engine  service  requires 
"heavy  duty"  lubricating  oils. 


Standard   Oil   Company 


910  South  Michigan  Avenue,  Chicago  80,  Illinois 


f  standard) 
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{.tonltniitJ  jrijin  f<iijii  -i4  ) 
HaincI,  topuKrapher ;  Ci.  K.  (lilbt-rt, 
Ijoologist;  Dr.  W.  J.  iioHiiiaii,  natural- 
ist; '1'.  H.  O'Sullivaii,  pliotoKraplu-r; 
K.  M.  Richarilsoii,  assistant  topogra- 
pher and  artist;  Frank  Hccox,  baro- 
niftric  assistant;  six  boatnu-n.  six  cn- 
listetl  MU-n  troin  Camp  Mohave,  Ari- 
zona, ami  Captain  Asqiiit  ami  thirrccii 
other  Indians  ot  the  Mohave  tribe. 

The  marine  equipment  consisted  ot 
four  little  boats  with  sails  ami  one  barge 
tor  transporting  tood  and  equipment, 
the  latter  the  property  ot  the  (Juarter- 
master's  I  )epartment. 

The  expedition  set  out  from  C.imp 
Mohave  on  September  Ih,  1871.  -A 
plate  in  the  ( leographical  Report  shows 
the  party  with  the  professional  person- 
nel in  striped  pants,  waist  coats  and 
derbies,  appropriate  garb  for  such  an 
undertaking! 

The  remainder  of  the  month  was 
spent  in  negotiating  rapiils  of  moderate 
dimensions  at  the  southern  approaches 
to  the  Ciriiiid  Canjon.  The  Hlack  Can- 
yon was  traversed  and  a  meeting  was 
effected  with  Lt.  D.  VV.  Lockwood  who 
came  by  land  with  supplies  to  a  camp 
below  the  (irand  Canyon.  Here  on  Oc- 
tober 6,  a  crossing  of  a  more  treacher- 
ous part  of  the  river  was  accomplished. 


Wheeler  describing  this  particular 
crossing  writes,  ".All  the  animals  are 
brought  iicross  b\  swinuiiing  the  fierce 
current  with  a  .single  loss.  .Mr.  (lilbert 
proceeds  with  his  boat  to  the  mouth  of 
the  (irand  Canyon  with  a  view  of  mak- 
ing a  geological  section  at  this  point. 
He  succeeds  in  reaching  the  high  mesa, 
•ibout  .\^()()  //.  but  is  unable  to  return 
to  the  be  !  of  the  ri\er  before  dark,  and 
makes  his  camp  high   up   in   tl\e   rocks." 

W'heelei  \\as  coiitinuailv  liisturbed 
b\  the  Indians  accompanying  the  party, 
for  he  continues,  "The  Mohaves  ha\e 
a  great  feast  over  the  animal  that  was 
killed  in  crossing,  and  in  consequence 
many  are  sick ;  but  the  presence  of  a 
Pali-ute  n.edicine-man  has  its  iiiHuence 
ill  reliexing  the  pains  of  the  overfed 
aboriginals.  A  greater  part  of  the  da\' 
has  been  made  hideous  by  roars,  screams, 
and  moans  over  the  victims.  For  the 
third  time  the  .Moha\es  have  tried  to 
desert  and  return  ro  their  homes.  Hy 
dint  of  threats  ami  persuasions  they  are, 
liowexer,  iiuiuced  to  remain  until  the 
completion   ot    tin-   ri\er  exploration." 

On  October  7,  all  was  made  read\ 
to  attempt  the  exploration  into  the 
(Irand  Cainon  proper.  The  parties  set 
out  and  managed  to  pass  rapids  of  more 
pronounced  dimensions.  Wheeler  notes 
on   October   9,    "The    rapids   arc   more 


formidable  than  any  \et  seen.  I  am  satis- 
fied that  no  one  has  ever  ascended  the 
ri\er  abo\e  this  point,  and  .Mr.  (lass 
( a  rancher  who  had  explored  the  area 
below  the  Grand  Canyon),  .  .  .  told 
me  in  IS60  ,  ,  .  that  he  considered  it 
impossible  to  penetrate  further.  It  is 
tor  this  party  to  try  it  however,  and  it 
successful,  tomorrow  there  will  seem  to 
be  little  doubt  of  reaching  Diamond 
Creek." 

Diamond  Creek  was  a  lende/.vous 
point  abo\e  the  (iraml  Canyon  where  a 
iaml  party  was  stationeil  with  supplies 
and  tood  for  the  ri\er  crew.  It  was 
also  the  terminus  of  the  exploration. 
'I'he  party  for  the  (iraml  Canyon  ex- 
pedition was  reduced  to  three  crews 
of  nine  persons  each.  Kntering  the  can- 
yon the  going  became  extremeK  diffi- 
cult. The  treacherous  rapids  almost  des- 
troyed one  ami  another  boat  was  des- 
troved  for  Wheeler  recorded  on  Octo- 
ber 11,  "  .  .  .  the  boat  ran  back  against 
the  rocks  almost  a  perfect  wreck,  and 
its  contents  were  washed  down  below 
the  overhanging  rocks.  A  stout  case  con- 
taining my  most  valuable  public  and 
piixate  papers  and  data  for  a  great 
sliare  of  the  sea.son's  report,  which  for 
tile  first  time  had  not  been  taken  out 
of  tile  boat  at  a  portage,  was  lost,  as 
well  as  valuable  instruments,  the  astro- 
nomical and  meteorological  observations, 
and  worse  than  all,  the  entire  rations 
of  that  boat." 

Continuing  the  account  of  the  explor- 
ation in  the  (^rand  Canyon,  Wheeler 
writes,  "October  12. — Reached  Camp 
No.  24,  head  of  Disaster  Rapid.  The 
morning  is  occupied  in  searching  up 
and  down  the  river  for  any  trace  of 
articles  lost  from  boat  No.  1,  but  with- 
out success.  Our  party  are  all  despond- 
ent, and  as  the  boat  swamped  ycsterdax 
was  badly  damaged,  and  rations  are  very 
short,  a  portion  of  the  part)  is  here  de- 
t.iciied  to  make  the  descent  in  this  boat, 
with  expectation  of  reaching  the  land 
party  and  following  their  trail  .south- 
ward from  the  point  on  the  river  where 
rlie  barge  lies  anchored.  No  one  except 
Ml-,  (n'lbert  and  myself  think  that  the 
iioats  can  pass  tile  rapids  in  front  of  us. 
It  requires  no  little  courage  to  continue 
furtlier  on,  since  one  d,-i\  later  would 
pre\ent  a  return  in  tmie  to  meet  rlie 
relief  party  at  the  river  crossing,  and 
the  barge  has  rations  only  up  to  a  cer- 
tain date.  Mr.  Gilbert  and  myself  pro- 
pose to  reassure  the  men  b\  taking  the 
first  boat  across  the  rapid  .  .  .  half  an 
hour  before  twilight  a  rope  is  stretched 
.Hid  the  emergency  prepared  for.  The 
entire  force  is  stationed  along  the  line, 
and  the  cast-off  is  made.  In  five  min- 
utes the  worst  part  of  the  rapid  is  over, 
and  just  as  the  sun  sinks  gloomily  be- 
hind the  canon  horizon  the  worst  rapid 
is  triumphanth'  passed,  amid  the  cheeis 
(rontiiiiirtl  on  />/igt'  40) 
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MIND  OVER  METAL  .  .  . 

It's  just  a  bit  of  cold  metal,  this  piece  of  printers' 
type  .  .  .  worth  about  35c!  a  pound.  Yet  it  is  the 
means  by  which  an  idea  can  be  put  on  paper  and 
spread  a  millionfold. 

If  America's  printing  presses  were  to  stop,  con- 
sider what  would  happen  ...  to  our  educational 
system  ...  to  commerce  .  .  .  culture  .  .  .  commu- 
nications ...  to  civilization  itself. 

PROGRESS   UNLIMITED  .  .  . 

We've  come  a  long  way  from  the  printing  tech- 
niques of  the  early  Gutenberg  42-line  Bible  to 
the  phenomenally  fast  presses  of  today.  Thou- 
sands of  craftsmen  in  the  field  of  graphic  arts 
have  contributed  to  your  education,  enjoyment 
and  enlightenment.  Designers  of  hundreds  of 
type  faces.  Researchers  in  metals,  inks,  paper  and 
processes.  And  other  skilled  craftsmen  utilize 
these  materials  and  processes  to  bring  you  the 
printed  word. 

The  Business  Magazines  to  which  men  look  for 
help  with  their  jobs  are  an  important  segment  of 
America's  all-seeing,  all-hearing  and  reporting 
Inter-Communications  System. 


THE  AMERICAN  INTER-COM  SYSTEM  .  .  . 

Complete  communication  is  the  function,  the 
unique  contribution  of  the  American  business 
press  ...  a  great  group  of  sp>ecially  edited  maga- 
zines devoted  to  the  specialized  work  areas  of 
men  who  want  to  manage  better,  design  better, 
manufacture  better,  research  better,  sell  better, 
buy  better. 


WHY  WE  HAPPEN  TO  KNOW  .  .  . 

The  McGraw-Hill  business  publications  are  a 
part  of  this  American  Inter-Com  System. 

As  publishers,  we  know  the  consuming  insist- 
ence of  editors  on  analyzing,  interpreting  and 
reporting  worth-while  ideas. 

As  publishers,  we  know  that  advertisers  use 
our  business  magazines  to  feature  the  products 
and  services  which  they  offer  in  the  interest  of 
mcreased  efficiency,  and  lower  production  costs. 

As  publishers,  we  know  that  people  subscribe 
to  our  business  publications  to  keep  abreast  of 
what's  new  in  their  field  and  in  industry  as  a 
whole.  For  the  editorial  pages  tell  "how"  and  the 
advertising  pages  tell  "with  what." 


McGRAW-HILL   PUBLISHING  COMPANY,  INC. 


330  WEST  42nd    STREET,  NEW  YORK  IB,  N.  Y. 
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(•  ijiilmiiiil  jriim  fiiiH'  •>*') 
ami  exultations  oi  fvery  nifiiibiT  ot  tlic 
party."  I-atcr  the  other  boat  passed  this 
rapid  successhdiy.  ami  the  expedition 
continued.  On  October  14,  six  hours 
were  required  to  pass  "the  worst  rapids 
ot  the  trip." 

The  loss  ot  the  rations  tor  one  ot  tin- 
boats  at  Disaster  Rapid  was  cause  tor 
consi<lerable  concern.  The  trip  extended 
tor  a  longer  time  than  calculated  and 
members  ot  the  party  were  anxious  to 
reach  Diamond  Creek.  On  October  17 
the  crew  passed  the  "highest  rapids  yet 
—  tall  10  I  10  //.  (canyon)  width  ,iS 
//.  ..."  It  was  necessar\  tor  Wheeler 
to  guard  the  rations  personalK. 

^Vheeler's  narrative  ot  the  next  da\, 
October  IS  follows:  "River  Camp  \o. 
MK  Look-ahead  Camp.  .  .  .  The  boats 
are  leaking  batlK.  Complete  instructions 
are  made  tor  two  messengers,  Hecox 
and  Roberts,  who  volunteered  to  start 
out  in  the  morning  to  reach  Diamond 
Creek.  This  seems  a  necessary  measure, 
as  the  lives  ot  twent\  persons  are  now 
dependent  upon  the  success  of  the  mes- 
sengers sent  ahead  tor  food.  A  fair-si/ed 
loaf  is  cooked  for  each,  and  they  will 
depart  at  daylight." 

The  scientific  nature  of  the  expedi- 
tion is  not  forgotten  even  in  the  face  of 
adversit)'.  for  Wheeler  reports  on  the 
same  da\'.  "Between  10  atul  11  a.  m., 
Mr.  (lilbert  saw  plainK  the  planet 
Venus." 

The  messengers  dispatched  by  Wheel- 
er were  able  to  contact  the  land  party 
and  help  was  secured.  'I'he  expedition 
reache<l  Diamond  Creek  on  October  !'', 
.^.^  da\s  after  leaving  Camp  Moha\e. 

Wheeler  commeiuled  the  20  men,  14 
whites  and  6  Itulians  who  survived  the 
crucial  trip  on  the  most  treacherous 
ri\er  in  the  I  nited  States  and  through 
the  greatest  canyon   in  the  world. 

Of  the  (irand  Can\on  Wheeler  said, 
"The  stupendous  specimens  of  extended 
rock-carving  that  make  up  the  system 
of  the  canons  have  been  partially  des- 
cribed and  made  known.  They  stand 
without  a  known  ri\al  upon  the  face  of 
the  globe,  must  always  remain  one  of 
the  wonders,  and  will,  as  circumstani<N 
of  transportation  permit,  attract  the 
denizens  of  all  quarters  of  the  world 
who  in  their  travels  delight  to  ga/.e 
upon    the   intricacies  of   nature." 

.Among  the  other  accomplishments  of 
special  parties  was  the  mapping  for  the 
first  time  of  Lake  Tahoe  in  California 
and  Nevada.  This  lake  held  a  special 
charm  for  Wheeler  who  likened  it  to 
Lake  Luzerne  in  Switzerland.  The  lat- 
ter lake  is  known  as  the  "Lake  of  Five 
Cantons"  and  the  former  could  be 
called  the  "Lake  of   Five  Counties." 

In  this  area  also  is  the  famous  Com- 
stock   mining   district.   The   mining    re- 


gion was  mappeil  .ind  the  results  pub- 
lished on  a  special  .Atlas  sheet  of  scale 
1   in  to   ISOO  //. 

While  not  a  special  surve\,  the  deter- 
nu'nation  of  the  elevation  of  Mt.  Whit- 
ney in  California,  the  highest  point  in 
the  I 'nited  States,  is  worth\  of  mention 
in  this  section.  The  method  of  determin- 
ing elevations  as  mentioned  was  with 
the  aneroid  or  cistern  barometer.  In  ad- 
dition elevations  of  peaks  were  deter- 
mined by  angles  of  inclination  from 
points  of  known  elevation.  Considering 
the  method  and  eipiipment,  the  results 
obtained  were  surprisingly  accurate. 
Wheeler's  parties  found  the  height  of 
Mt.  Whitney  to  be  14,471  //  above  sea 
level.  This  differs  by  JS  fi  from  the 
present  accepted  \,ilui'  of    14,4''()! 

Published   Data 

The  results  of  the  survev  were  pub- 
lished in  forty  volumes.  The  general  re- 
sults are  summarized  in  a  seven  volume 
set  titled  the  Riporl  I  'f^on  ihc  (!('ii;rrt- 
f<liiiti/  Surveys  ll'isl  of  tin  Otic  IIuii- 
diidth  Mcriduiii,  volume  one  of  which 
is  the  ( Geographical  Report  mentioned 
in  this  article.  In  addition  numerous 
volumes  of  instructions  for  the  Held 
parties  vveie  prepared,  and  lists  of  col- 
lections of  material  by  the  orlier 
branches  were  printed. 

The  topographic  information  is  con- 
tained in  50  Atlas  sheets.  The  original 
outline  for  the  survevs  provided  for  ''5 
Atlas  sheets,  but  the  appropriations  were 
suspended  before  the  entire  region  was 
mapped.  The  fifty  Atlas  sheets  encom- 
pass an  area  of  326,891  square  miles. 

The  sheets  are,  except  for  a  few  spe- 
cial issues,  all  on  a  scale  of  one  inch 
to  eight  miles  as  previously  noted.  All 


conventional  signs  are  generalized  and 
landm.irk  buildings  otdy  are  shown  in 
the  towns.  The  culture  is  in  black  in- 
cluding the  watercourses.  The  topogra- 
phic features  are  printed  in  brown  and 
the  entire  map  has  a  buff  base.  In  their 
dav  these  sheets  were  the  only  source 
of  uiform.ition  on  the  territorv  west  of 
the  one  InNiilredtii  niendian. 

Achievement 

The  greatest  advancement  made  li\ 
the  Wheeler  surveys  was  the  one  xW.w 
led  to  their  suspension.  They  fixed  in 
the  minds  of  the  members  of  Congres^ 
the  need  for  a  systematic,  unified  sur- 
vey of  the  I 'nited  States,  not  just  a 
topographic  survey  but  a  complete  scien- 
tific investigation.  This  was  the  scope 
ot  the  successor  to  the  Wheeler  survey, 
the  newly  formed  I  nited  States  (leo- 
logical  Survev,  created  bv  act  of  Con- 
gre,ss  March  .3,  1879.  Lt.  Wheeler  fore- 
saw its  possibilities.  His  lifelong  associ- 
ation with  survey  and  familiarity  with 
the  progress  of  foreign  governments  in 
such  work  impressed  him  with  the  need 
for  such  an  organization.  To  Lieutenant 
(leorge  Montague  Wheeler  is  all  credit 
due  for  the  brilliant  leadership  of  the 
first  gre.it  engineering  survev  in  the 
I  nited  States. 


Hell  Hop:  Did  you  ring,  sir? 
Irate    Cniest:    No.    I    was    tolling.    1 
thought  \ou  were  dead. 

When  a  motorist  who  had  crashed 
into  a  telephone  pole  and  brought  dowji 
the  wires  recovered  consciousness,  his 
hands  were  clutching  the  wires. 

"Thank  Heavens,  "  he  exclaimed,  "it's 
a  harp." 


FtUHE 
o-Act'i' 


/  •;  K  lU    - 

iry     VVHE  N    1  sre      it    !  " 
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How  to  keep  a  drill  team 
from  marking  time 

The  swivel  on  a  drilling;  rij;  has  to  carry  the  tremendous 
weight  of  drill  pipe  that's  often  three  miles  long.  To  carry 
this  load  while  permitting  the  pipe  to  rotate  as  fast  as  2  50 
R.  P.  M.,  oil  equipment  design  engineers  use  Timken'  flat 
thrust  bearings  in  the  swivels.  Due  to  line  contact  between 
rollers  and  races,  Timken  bearings  have  extra  load- 
carrying  capacity.  True  rolling  motion  and  incredibly 
smooth  surface  finish  of  Timken  bearings  practically  elimi- 
nate friction  and  wear.  Costly  breakdowns  are  prevented. 


How  swivels  are  mounted 
on  TIMKEN  bearings 

The  Timken  bearing  used  to  carry  the  thrust  load  in  this 
typical  swivel  is  an  on-apex  thrust  (type  TT)  bearing.  A 
single-row  (type  TS)  Timken  bearing  is  used  at  the  top 
position.  Bearing  adjustment  is  made  with  thin  metal 
shims  between  the  cup  carrier  and  the  swivel  housing. 


TIMKEN 


^L       TAPERED  ROLLER  BEARINGS 


Want  to  learn 
more  about  bearings? 

Some  of  the  engineering  problems  you'll  face 
after  graduation  will  involve  bearing  applica- 
tions. If  you'd  like  to  learn  more  about  this  phase 
of  engineering,  we'll  be  glad  to  help.  For  a  copy 
of  the  27()-page  General  Information  Manual  on 
Timken  Bearings,  write  today  to  The  Timken 
Roller  Bearing  Company,  Canton  6,  Ohio.  And 
don't  forget  to  clip  this  page  for  future  reference. 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  (n:>  THE  TIMKEN  TAPERED  ROLLER  (ed 
BEARING  TAKES  RADIAL  ^  AND  THRUST  -D-  LOADS  OR  ANY  COMBINATION  ^^ 
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our  cover 

Here  is  a  scene  typical  of  almost  any  farm  in  the  United 
States  today.  If  illustrates  the  tremendous  role  the  agricultural 
engineer  has  played  in  bringing  machinery  and  technological 
advancement  to  the  American  farmer.  Through  agricultural 
engineering  the  United  States  has  been  able  to  increase  farm 
production  far  beyond  the  expectations  of  our  forefathers. 
(Courtesy  CASE  EAGLE,  J.  I.  Case  Company) 

Our  new  cover  designed   by  Lee  Siple. 


our  frontispiece 

The  "Sentinel  of  the  Plains"  still  has  an  important  job 
although  he  is  replaced  by  the  automobile,  jeep  and  airplane  in 
many  places.  We  acknowledge  our  indebtedness  to  the  pioneer 
spirit  exemplified  in  this  picture  by  reviewing  the  contributions 
to  agriculture  and  the  range  made  as  a  result  of  their  neces- 
sities. (Courtesy  HARVESTER  WORLD,  International  Harvester 
Company) 


.    .    .    We  have  only  so  much  land  on  which  to  produce 
crops  and  livestock.  Improved  varieties  of  crops 
hove  been  developed,  the  yields  from  v^hich  are  far 
beyond  the  yields  from  the  same  crops  in  previous  years. 
Soils  have  been  put  under  terrific  strain  in  the 
process,  and  lands  have  gone  out  of  production  for 
one  crop  and  into  production  for  another.  Some  lands 
have  been  abandoned  altogether  through  misuse. 


Others  not  previously  used  have  come  into  production, 
either  wisely  or  unwisely.  But  the  fact  remains  that 
we  have  only  a  certain  acreage  of  agricultural  or 
potentially  agricultural   land  available  in  the  United  States. 
This,  in  the  face  of  a  steadily  increasing  population, 
makes  one  thing  sure:  Future  research  must,  above  all, 
keep  in  mind  the  need  to  feed  and  clothe  more  and 
more  people  from  a  limited  over-all  acreage.  The  problem  of 
land  use,  therefore,  becomes  paramount.  They  call 
for  the  best  of  scientific  approaches.  .  .  . 

R.  W.  Trullinger  in  the   1950-51    Yearbook  of  Agriculture 


ever-increasing  opportunities  in 


Vocations    in   Ag.    Engineering 


by  Cerwyn  Kline 


Men  who  ha\c  chosen  the  agricul- 
tural engineerinu:  profession  are  otten 
asked,  "Just  \\-ho  are  the  agricultural 
engineers  and  «hat  do  they  do?"  To 
those  uho  are  eiiibarkiiii:  on  a  career 
in  this  branch  of  engineering  the  an- 
swer to  this  question  provides  an  insight 
into  the  re\olution  of  an  industry.  In 
less  than  half  a  century,  this  occupation 
has  crystallized  from  the  ideas  of  a  iew 
men,  blossomed  into  a  practical  and 
technical  science,  and  matured  into  a 
recognized  professional  branch  of  engi- 
neering. The  potentialit\'  for  ser\ice  of 
this  group  of  engineers  has  just  begun 
to  be  realized.  The  wide  range  of  fields 
requiring  technical  engineering  assist- 
ance offer  ever-increasing  opportunity 
for  development  and  advancement.  Now 
that  the  ground  work  has  been  laiil 
and  proitssional  recognition  obtained, 
agricultural  engineers  are  limited  onK 
by  their  own  foresight  and  imagination. 
Their  predecessors  have  come  a  long 
way,  but  no  forward  looking  agricul- 
tural engineer  today  doubts  that  this 
is  only  the  preliminary  step  in  a  most 
promising  field  of  professional  acti\ity 
and  service. 

Agricultural  engineering  is  a  com- 
posite branch  of  engineering,  based  upon 
the  principles  and  utilizing  the  tech- 
niques ;.nd  tools  of  many  of  the  other 
engiii'ering  groups  such  as  mechanical, 
civil,  and  electrical  engineering.  At  the 
same  time,  agricultural  engineering  is 
characterized  by  its  application  to  a  sin- 
gle industry  and  is  in  this  way  similar 
to  minin,".  and  automotive  engineering. 
I  iilike  the  other  engineering  branches, 
it  must  deal  with  the  living  biological 
forces  of  nature,  as  well  as  with  the 
inanimate  dynamic  forces  with  which 
engineers  are  customarily  concerned. 

We  have,  today,  new  concepts  of 
farm  management,  work  simplification, 
the  one-man  farm,  productive  capacit\, 
ciualitN'  control,  .soil  and  water  conser- 
\ation,  ;;nd  a  host  of  other  ideas  and 
practices  which  have  made  a  more  stable 
anil  more  prosperous  agriculture.  With- 
out the  benefits  of  increasing  agricul- 
tural production  our  nation  would  never 
ha\e  become  the  world  power  it  is  todav'. 

When  an  agricultural  engineer  grad- 
uates from  college,  what  can  he  expect 
to  do?  Who  are  his  prospective  em- 
ployers? VV^hat  are  some  of  the  fields 
in  whicli  agricultural  engineers  arc  well 


cstablishe;!  and  what  are  some  of  the 
newer  activities  in  which  an  agricultural 
engineer  might  find  employment?  Agri- 
cultLual  engineers  are  employed  in  a 
surprisingly  large  range  of  activities. 
The  following  excerpt  taken  from  an 
editorial  which  appeared  in  the  ,-Jgri- 
rultiiral  Eiiyinter,  will  indicate  the 
great  diversity  of  positions  open  to  agri- 
cultural engineers. 

"A  substantial  number  of  members 
are  employed  in  trade  associations  and 
individual  companies  in  the  engineering 
materials  industries.  The  industries  thus 
represented  and  interested  in  improv- 
ing their  service  to  farmers  include 
aluminum,  copper,  brass,  bronze,  lead, 
nickel,  steel,  and  zinc  in  the  metals 
group,  and  asbestos,  brick,  limestone, 
glass,  gypsum,  petroleum,  portland  ce- 
ment, tile,  and  vermiculite  as  well.  The 
lumber,  fiber,  paints  and  coatings,  and 
chemical  industries  can  also  be  included 
in  this  group.  Cithers  may  show  up  in 
the  future. 

The  farm  equipment  industry  is  a 
natural  place  for  their  employment,  in 
which  agricultural  engineers  have  prov- 


en their  abilitv  and  earned  increasing 
acceptance  over  a  period  of  vears.  Still, 
there  are  quite  a  number  of  the  smaller 
manufacturers  who  employ  no  agricul- 
tural engineers,  or  not  enough  of  them 
to  do  their  job.  They  include  manufac- 
turers of  prime  movers,  small  tractors, 
tillage  equipment,  pumps,  irrigation 
equipment,  harvesting  and  handling 
equipment,  crop  driers,  prefabricated 
building  and  bins,  pest  control  equip- 
ment, refrigerators,  barn  equipment, 
fans  and  blowers,  and  miscellaneous 
specialized    items. 

In  the  component  parts  classification, 
leading  manufacturers  of  bearings, 
chains,  tires,  and  wheels  have  members 
keeping  a  watchful  eye  on  progress  in 
the  agricultural  engineering  field,  and 
contributing  to  that  progress.  A  token 
representation  from  the  electrical  manu- 
facturing industry  is  doing  the  same. 

Of  more  than  70  public  utilities  hav- 
ing agricultural  engineers  helping  them 
serve  their  farm  customers,  more  than 
half  have  only  one  each,  and  most  of 
the  rest  have  only  two,  three,  or  four. 
{ (','inliiiiii/l  III!   P/i^t    IS) 


One   phase  of  an   agricultural   engineer's  studies   is   the  testing   of   lubri 
eating  oils   used  for  farm   machinery.   (Courtesy  of   Hadley   Read) 
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Agricultural  i-n};iiu't'rini;  is  now  com- 
ing into  prominence  with  the  high 
degree  of  mech.nnization  in  agriculture. 
The  agricultural  '--ngineering  depart- 
ment at  the  L'niversit\'  of  Illinois  is 
sharing  in  the  growth  of  importance  of 
the  field  of  agricultural  engineering. 

The  ilepartment  has  a  current  enroll- 
ment of  ahout  M)  stuiiciits.  well  aho\e 
the  pre-World  W'ar  II  record.  Also, 
a  greater  proportion  of  engineering  stu- 
dents are  enrolled  in  this  department 
(about  three  per  cent)  as  compared  with 
one  and  one-half  per  cent  of  the  engi- 
neering students  enrolled  before  1Q4H. 

The  department  is  unique  in  the  fact 
that  it  is  a  part  of  two  colleges,  engi- 
neering and  agriculture.  The  depart- 
ment is  administered  in  the  college  of 
agriculture  and  is  a  unit  of  the  college, 
the  Agricidtural  Extension  Service,  and 
the  .Agricultural  Kxperimeiit  Station. 
The  professional  curriculum  is  admin- 
istered by  the  college  of  engineering  and 
degrees  are  awarded  upon  authori/.ation 
of  the  engineering  faculty. 

The  department  has  been  in  the  col- 
lege of  ci'gineering  since  19,^.?,  although 
the  L'niversity  of  Illinois  had  a  "pro- 
fessor of  agricultural  engineering"  in 
the  IS7()"s.  Prior  to  19(10  and  until 
1922,  the  division  of  farm  mechanics 
was  in  the  department  of  agronomy.  In 
1922,  it  became  a  separate  department. 
In  19.^.?,  it  became  the  department  of 
agricultural  engineering  and  at  that 
time  the  degree  was  authorized.  In 
1948,  the  master's  degree  in  agricul- 
tural engineering  was  authorized  and  a 
scries  of  graduate  courses  for  students 
with  degrees  in  agriculture  were  au- 
thorize,! in  19S1. 

The  building  in  which  the  department 
is  housed  was  constructed  in  1905-06  as 
the  Farin  Mechanics  building.  In  1922, 


the  tractor  laboratory  was  added  to  the 
structure.  At  present,  the  Agricidtural 
I'.ngineeiing  building  contains  the  offi- 
ces, laboratories,  and  classrooms  of  the 
department.  In  addition  to  the  tractor 
laboratory,  the  building  contains  labora- 
tory facilities  for  the  stud\'  of  farm  ma- 
chinery, internal  combustion  engines, 
and  home  utilities.  Also  located  in  the 
building  are  special  reseaicli  laboratories 


Howie,  o  sophomore  in 
agricultural  engineering,  is 
0  life-long  resident  of 
Rontcul,  III  ,  ond  o  grod- 
uote  of  Ronfoul  Township 
high  school  After  gradu- 
ation ond  probably  a  short 
session  with  Undo  Sam,  he 
hopes  to  get  into  industrial 
machinery  work  or  go  back 
to  forming,  which  is  his 
present    summer  occupotion. 


His  hobbies— intermittent 
airplane  modic  building 
and    gencrol    tinkering. 


HOWARD   HADLER 


anil  a  drafting  room  for  design  work. 

In  tile  tractor  laboratory  are  .several 
farm  tractors  and  engines  of  the  latest 
design.  These  tractors  and  engines  are 
used  for  classroom  work  and  perform- 
ance testing.  The  laboratory  also  iiouses 
a  dynamometer  for  the  testing  of  trac- 
tor and  engine  power.  Late  models  of 
all  types  of  farm  machinery  arc  kept  in 
the  farm  machinery  laboratory  and  are 
used  for  study  of  machine  components, 
principles,  and  design.  Orie  laboratory  is 
devoted  to  research  work  on  tractor 
valves.  In  other  laboratories  are  elec- 
trical equipment  of  various  kinds  and 
other  equipment   for  classroom   work. 

At  present  the  building  is  highly 
overcnjwded.  To  provide  more  space, 
a  new  rcMarch  laboratory  is  being  built. 
Constructiiin  ot  flic  huililing  was  started 
in  the   f.;ll   ot    l''^l.   Tiu'   new   building 


the 
Technograpli 

features  the  .  .  . 


i>  .1  ()ne->tor\  structure,  4S  b\  200  //. 
It  will  pro\ide  9,ll()()  square  feet  of  re- 
search space  for  rile  department's  ex- 
tensive research  and  will  be  comparable 
in  quali's  with  other  new  buildings  on 
the  campus. 

The  department  currently  has  30  aca- 
demic staff  members.  Professor  E.  W. 
Lehm.mn  has  been  the  department  head 
since  1922.  Professor  R.  I.  Shawl  has 
been  with  the  department  more  than 
30  years.  Mr.  H.  P.  Hateman  was  a 
member  of  the  first  graduating  class,  in 
19.U. 

rile  deiiartment  offers  a  four-\ear 
curriculum  leading  to  a  degree  of  Bache- 
lor of  Science  in  agricultural  engineer- 
ing with  options  permitting  the  student 
to  choose  between  a  power  and  machin- 
ery, farm  structures,  or  soil  and  water 
engineering   curriculum. 

The  power  and  niachiner\  option  in- 
cludes the  design  of  machines,  the  ap- 
plication of  machines  to  farm  use,  and 
the  development  and  use  of  materials 
for  construction  of  m<achine  components. 
The  farm  structures  study  includes 
study  of  design,  location,  and  arrange- 
ment of  buildings;  lighting,  heating, 
\entilation,  and  functional  requirements 
lit  farm  buildings.  Soil  and  water  en- 
gineering includes  drainage,  soil  erosion 
control,  irrigation,  land  clearing,  and 
flood  control.  The  power  and  machin- 
eiy  option  follows  the  mechanical  engi- 
neering (iesign  course  closely,  anil  the 
farm  structures  and  soil  and  water  engi- 
neering option  includes  civil  engineer- 
ing design.  Courses  are  offered  in  the 
fourth  major  field  in  agricultural  engi- 
neering— rural  electrification.  Included 
are  el'.'ctric  ser\ice  to  rural  areas,  and 
the  development  and  use  of  farm  ma- 
chinery and  equipment  iinolving  elec- 
tricity. 

The  agricultural  engineering  curricu- 
lum follows  the  common  freshman  engi- 
neering program  of  study  in  the  first 
year.  In  the  second  year,  the  study  pro- 
gram begins  its  specialization,  and  in  the 
third  >ear,  the  student  chooses  between 
one  of  the  two  options  offered.  The 
program   of   stmh    is  so   arranged    as   tn 
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Ag.  Engineering  Department 


by  Howie  Hadler,  ag.  e.  '54 


give  the  htndent  a  thorough  gi-ouinl\voik 
of  basic  engineering  courses  which  are 
necessary  in  any  engineering  field,  along 
with  specialized  courses  necessary  to  the 
particular  field  and  agriculture  courses 
needed  to  give  a  thorough  understanding 
of  problems  in  agricultural  engineering. 

In  addition  to  the  four-year  curricu- 
lum in  agricultural  engineering,  the  de- 
partnicin  also  cooperates  with  the  col- 
lege of  agriculture  in  a  five-year  plan 
leading  to  degrees  both  in  agriculture 
and  agricultural  engineering.  The  de- 
partment also  offers  many  courses  to 
students  in  the  college  of  agriculture. 
Beginning  in  the  fall  of  1951,  winter 
and  short  courses  were  offered,  as  were 
extramural   graduate   courses. 

As  a  part  of  the  .Agricultural  Experi- 
ment Station,  the  department  carries 
on  an  extensive  research  program.  Most 
of  the  staff  members  give  all  or  a  ma- 
jor part  of  their  time  to  the  research 
program. 

The  scope  of  the  research  program  is 
varied,  but  is  centered  mainly  in  the 
four  primary  divisions  of  power  and  ma- 
chinery, rural  electrification,  farm  struc- 
tures and  housing  and  soil  and  water 
engineering.  Part  of  the  work  is  co- 
operative with  other  states  in  the  North 
Central  region ;  with  the  Department 
of  Home  Economics;  and  with  the  U.  S. 
Department  of  Agriculture.  The  con- 
tract study  is  being  handled  for  the 
U.  S.  Department  of  Agriculture  Re- 
gional l;;boratory  of  Peoria.  Several 
studies  are  supported  by  industrial  or- 
ganizations that  pro\ide  about  S23,()n0 
a  year  for  certain  research  projects. 

In  power  and  machinery  research, 
the  work  includes  stu(h'  of  tractor 
valves,  use  of  alcohol-water  injections. 
spra\'  tquipment,  sunflower  harvesting, 
and  development  of  other  machinery  and 
equipment  for  more  efficient  operation. 
A  AO-acre  tract  of  farm  land  is  oper- 
ated in  conjunction  with  the  projects. 

The  principal  rural  electrification 
study  is  centered  on  the  development  of 
automatic  equipment  controls  and  the 
methods  for  feed  handling,  mixing, 
grinding,    and    distribution    to   livestock. 


( )ther  work  deals  with  \  entilation,  and 
building  environment. 

Farm  structures  and  housing  research 
emphasizes  labor  efficiency,  production 
requirements,  fire  and  wind  loss  pre- 
vention, utilization  of  materials  and  im- 
proved construction  methods.  Extensive 
work  is  done  on  farm  housing,  par- 
ticularly to  develop  farmhouse  plans 
and  planning  methods. 

Soil  and  water  engineering  research 
co\ers  such  studies  as  drainage  of  plas- 
tic till  soils,  surface  irrigation,  water 
runoff,  design  of  conservation  struc- 
tures,  and  surface  water  supplies. 

Over  the  \ears,  the  department  has 
pioneered  in  the  stud\'  ot  problems  that 
contribute  much  to  engineering  in  agri- 
culture. Some  examples  are  initial  work 
on  hay  crushers;  studies  in  handling  and 
storing  soft  corn  ;  preliminary  work  on 
hay  drying  and  crop  conditioning;  early 
installation  of  the  high-compression  he  >d 
on  farm  tractors;  experiments  with  tiie 
use  of  combines  in  the  humid  region. 

The     research     program     contributes 


much  to  the  extension  service  of  the  de- 
partment. The  extension  service  of  the 
agricultural  engineering  department  is 
under  the  college  of  agriculture  Exten- 
sion Service.  The  extension  service  pub- 
lishes many  bulletins  and  circulars  for 
information  to  farmers  and  others  work- 
ing in  the  field  of  agriculture.  Much 
of  the  information  for  these  bulletins  is 
obtained  from  research  projects  and  re- 
search iinestigation.  The  farm  buildings 
branch  of  the  department  sells  at  cost 
an  average  of  better  than  1 ,000  farm 
building  plans  per  month.  Many  of  the 
plans  are  the  result  of  research  in  farm 
building  design. 

Five  men  in  the  department  give  full 
time  to  the  extension  program  with  help 
from  other  staff  members.  The  program 
is  varied  and  includes  all  lines  of  sub- 
ject matter  with  most  emphasis  given 
to  demonstrations,  county  meetings,  4-H 
club  projects,  and  short  courses.  The 
main  purpose  of  the  extension  program 
is  to  supply  the  farmers  with  the  most 
((^f/iitiniicd  nil   Pat/c  22) 


A  view  of  the  tractor  laboratory  showing  a  tractor  ready  to  be  tested  on 
the  dynamometer  with  other  tractors  and  equipment  in  the  background. 
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introducing 


by  Tom  Madden,  m.  e.  '54,  Oliver  Smith,  m.  e.  '54 
and  Lee  Grossman,  m.  e.  '53 


EDWARD   FORT 

l\l\v;iiil  l-'uit,  it  M-Muii  III  mi'clianical 
fiiniinTrins:  at  ttu-  Liiivt-rsity  ot  llliiit)is, 
grail iiatid  from  StronKluirst  High 
School.  He  started  his  professional  train- 
ing at  the  Lniversity  of  Cincinnati 
where  he  enrolled  in  a  co-op  plan  which 
consisted  of  attending  school  atul  work- 
ing on  alternate  semesters.  I  pon  com- 
pletion of  his  freshman  year,  Kd  trans- 
ferred to  Illinois  and  enrolled  in  the 
mechanical    engineering    curriculum. 

While  here  at  Illinois  he  has  been 
active  in  extracurricular  activities  and 
at  the  same  time  has  attained  an  en\i- 
ahle  scholastic  record.  Kd's  main  inter- 
est in  mechanical  engineering  is  in  In- 
ternal combustion  engine  testing  and 
prime  movers.  He  is  working  for  Pro- 
fes.sor  Hull  in  the  M.E.  Internal  Com- 
bustion Laboratory  as  assistant,  me- 
chanic, and  general  helper.  This  actual 


EDWAKI)  FORT 

work  with  the  engines,  he  teels.  is  in- 
valuable experience  that  will  be  of  great 
use  after  graduation.  Kd  received  the 
Scholarship  Key  for  being  in  the  upper 
three  per  cent  of  his  class  for  the  last 
four  scnu-sters,  and  al.so  was  initiated 
into    Pi    Tail    Sigma — which    he    was 


pioident  of  last  semester,  Sigma  Tau, 
•■uid  Tau  Heta  Pi  engineering  honor- 
aries.  .Among  extracurricular  activities 
directly  coruiected  with  the  l'niversit\-, 
he  was  a  demonstrator  for  the  last  I 
Sl'.K  and  is  publicity  chairman  for  the 
l')SJ  Kngineiring  Open  House  commit- 
tee. 

Kd  lias  one  linbtn  tliat  stands  out  in 
importance  o\ei-  ail  of  tlie  rest  and  that 
is  golf.  In  fact  lie  is  sucli  an  avid  golfer 
that  he  arranges  liis  class  schedule  so  as 
to  have  two  or  three  afternoons  a  week 
free  to  iiace  the  greens. 

I'poa  graduation  lie  will  receive  a 
commission  in  the  N'aw  to  do  engineer- 
ing work  as  a  na\al  otticer.  just  what 
t\pe  of  work  or  where  it  will  he  is  still 
a  m\stery  to  Kd.  job  offers  from  jirl- 
\ate  industr\-  include  a  position  testing 
fuels  at   the   Kthyl   Compain. 

The  'r(iliiiot/rtif>li  this  month  salutes 
Kd  Kort,  engineering  student  extraordi- 
iiaiw  and  wishes  him  the  best  of  luck 
tor  a  piosperous  future. 

DAVID    HARRIS 

Another  of  the  amiable  personalities 
in  attendance  at  the  undergraduate  di- 
\  ision  of  the  Univcrsit\  of  Illinois  is 
David  Harris,  better  known  to  bis 
frieixls   as   "Dave." 

Of  farmer  pai'entagc,  Daxe  received 
most  of  his  elementar\  education  in  a 
countr>  school.  When  bis  folks  retired 
ami  mo\(d  to  Hardolph,  Illinois  (an- 
other "wide  spot  in  the  iiiad")  Dave 
transferred  there  to  complete  his  gram- 
mar school   education. 

While  in  high  school,  Dave  took  an 
active  p.irt  in  extracmTicular  activities 
in  the  wa\  of  sports  and  student  func- 
tions. Also,  as  in  the  case  of  many  indi- 
viduals  living  in  farm  areas,  he  par- 
ticipated in  4-H  dub  functions  and  later 
joined  the  Kuture   l'"armers  of  .America. 

Not  long  after  gradiuition  from  high 
school,  Dave  was  sent  on  a  free  trip 
half  way  around  the  globe  through  the 
coiMtes\-  of  Uncle  Sam.  During  the  IS 
months  in  the  Infantry,  he  saw  service 
with  the  occupational  forces  in  Korea 
prior  to  the  communist  invasion.  I  pon 
discharge  he  enrolled  in  the  I  .  of  1. 
and    beg;>n    his   career. 

Being  another  of  those  whose  inter- 
ests lies  in   the   farming  field,   Dave  en- 


tered the  curriculum  of  agriculture.  .At- 
taining a  high  scholastic  average  he  has 
since  been  a<lmitted  to  the  Tau  Heta 
Pi   honorary  engineering   fraternity. 

.A  member  of  the  American  Society  of 
.Agricultural  Kngineers,  this  popular 
gentleman  has  served  as  secretarv  and 
vice  p.esi<lent.  He  was  elected  to  presi- 
dency la.sr  fall  antl  is  now  serving  in 
that  capacity  until  he  graduates  in  June. 
In  addition  to  being  president  of  the 
societv  he  is  also  on  the  committee  for 
the  publication  of  the  twentieth  anni- 
versary issue  of  the  .AS.AK   .Annual. 

Besides  all  his  other  activities,  Dave 
still  finds  rime  to  heloi'g  to  Triangle 
fraternitv'. 

While  attending  college,  Dave  has 
chosen  summer  work  of  a  nature  similar 
to  his  selected  field.  Kor  the  past  two 
summers  he  has  worked  with  the  Ked- 
eral  Soil  Conservation  Service  on  some 
of   their   projects.    This   is   partiallv    the 


DAVID  HARRIS 

reason  for  his  choice  of  soil  ami  water 
conservation  in  addition  to  farm  elec- 
trification  for  his  options. 

Dave  has  no  positive  plans  for  the 
future  in  the  way  of  employment  but 
thinks  he  might  be  attracted  by  one  of 
the  offers  he  will  get  during  this  (bis 
last)  semester.  He  hopes  eventually  to 
become  a  consulting  engineer.  ( )ne  tlung 
that  is  certain,  which  he  related  with 
no  sec/ecv  to  this  writer,  is  ,i  sincere 
contempl.-ition  of  m.irrlage  upon  gradu- 
ation. 

HARRY  P.   BATEMAN 

South   ot    (ireen   -treet   and   even  tur- 

ther     s.iutb     than     the     Commerce  and 

L.AS    campus,    one    is    apt    to    find  that 
(  (iniituun  il  on    I'tiK'    -"^  ) 
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Ill  classes  like  this  at  the  Bell  Telephone  Laboratories'  school  for  coinnuiiucations  Jcvclopmcnt 
training,  college  graduates  study  electronics,  oscillations  and  leaves,  switching  and  transmission. 


THEY'RE  HEADED  FOR  NEW  FRONTIERS 


Each  year  the  Bell  System  selects  hundreds 
of  college  graduates  to  learn  how  to  develop, 
maintain  and  administer  our  country's  telephone 
system.  Thanks  to  the  competence  of  our  nation's 
professional  educators,  these  graduates  come 
with  an  excellent  grounding  in  fundamentals. 

Those  specially  fitted  for  research,  work  in 
the  Bell  Telephone  Laboratories  to  develop 
tomorrow's  telephone  service.  In  the  Western 
Electric  Company,  others  are  planning  manu- 
facturing processes  or  supervising  production 


oj)erations.  And  in  the  Bell  operating  companies, 
still  others  are  engaged  in  the  engineering  and 
administrative  side  of  telephone  service. 

More  than  ever,  America's  future  must  de- 
pend on  men  and  women  who  are  trained  to  think 
far  ahead.  They  are  needed  both  in  technology 
and  in  administration. 

By  joining  forces  with  such  people,  and 
hel|)ing  them  progress,  the  Bell  System  works  to 
keep  America's  telephones  the  world's  best,  and 
to  help  the  armed  forces  keep  onr  country  safe. 


BELL     TELEPHONE     SYSTEM 
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interference-free  TV  reception  with 


U  H  F  -  T  V 


by  Ken  Kolence,  physics  '53 


It's  the  \rar  JOIKI.  .iiul  ;is  >()u  luind 
out  the  i! rinks,  one  ot  your  {juests  looks 
at  his  watch  and  remarks,  "Say,  isn't 
it  almost  time  tor  the  Illinois-Michigan 
tootb;ill  j;ame?"  .And  indeed  it  is,  so 
you  tuiii  on  your  tele\ision  set,  sit  back, 
relax,  and  wait  tor  \our  set  to  warm  up. 
In  a  ivw  secoiuls  the  picture  springs  into 
full  focus — only  it  isn't  exactlv  a  pic- 
ture, it's  more  like  a  little  sta};e,  repro- 
duced in  full  color.  And  as  we  sit  back, 
enjoyin;;  the  football  game  on  your 
modern  three  dimensional  television 
screen,  let  us  look  back  50  years  to  the 
development  that  has  made  all  this  pos- 
sible. 

By  IQ48,  it  had  become  evident  that 
overcrowding  was  becoming  a  serious 
problem  in  that  portion  of  the  radio 
spectrum  used  for  standard  TV  broad- 
casting. This  portion,  known  as  Very 
High   Frequency   (VHI'I   onl\    proxidcs 


This  UHF-TV  converter  can  be  in- 
sfalled  on  all  existing  television 
sets.  (Courtesy  of  RCA) 

enough  space  tor  \2  regidar  channels 
within  a  given  area.  Thus,  in  order  to 
proviile  for  interference-free  reception, 
the  Federal  Communications  Commis- 
sion froze  the  construction  of  all  new 
VHF  television  stations  imtil  new  spec- 
trum space  could   be   found   for  use  by 


tile   rapid!)    growing  telc\i>icin   industrv. 

In  late  September  ot  i')4S,  T\' 
broadcasting  represented  a  troubiesonu' 
paradox.  At  that  time,  onlv  4(1  com- 
mercial st.itions  were  in  operation,  and 
tiiey  wre  ail  losing  mone\'.  V  er.  in  cer- 
niin  he.i\iiy  populated  ;ire;is.  all  a\ail- 
,iblc  cli.iniu-is  had  been  filled,  and  the 
I'CC  iiad  authorized  construction  of  S4 
iww  stations.  In  addition,  there  were 
300  other  applications  still  pending. 
Thus,  at  that  time,  the  FCC  held  a 
hearing  with  the  intent  of  exploring 
the  possibilities  of  teIe\ision  in  the 
I  hra   High    FreipiencN    (LHF)    range. 

It  was  at  this  time  that  it  was  first 
brought  out  that  the  field  strength  re- 
quired for  LHF  television  would  be 
10  times  that  of  the  standard  \'HF 
field,  nith  the  coincident  requirement 
for  a  tube  capable  of  a  power  output 
nuicli  higlu'r  than  any  previous  tube  of 
tiiis  type.  Consequently,  the  opinion  re- 
sulting from  this  hearing  was  that  it 
would  be  from  one  to  three  years  be- 
fore commercial  I'HF  television  would 
be  feasible.  However,  it  was  disclosed 
that,  in  nearly  all  other  respects,  I  HF 
i.inge  was  equal  to  or  superior  to  the 
\'HF  hand  for  television.  With  this 
last  result  in  mind,  an  intensive  program 
of  tests  and  experimentation  was  begun 
by  the  television  industi\  in  an  .ittenipt 
to   perfect   commercial    I   111'"   telex  ision. 

To  understand  the  difference  between 
\'HF  and  I'HF,  and  to  further  under- 
vt.ind  the  importance  of  LHF,  it  might 
he  well  tn  look  for  a  moment  at  the 
radio  spectrum,  as  designateil  b\'  the 
Federal    Communications    Commission: 

Vcrv  Inw  frf<|iK-ncii-s 10  to  .in  kiliKvclc> 

l.ciw  frc-<|iK-ncits .10  to  .iOO  kiloc.vcU-. 

Mfdium  frcirucncii-s ,500  to  .1,000  kiloc.vclo 

IliKh  fre<|iiencics i  to  .10  meKacyck— 

Wt.v  hiRh   frcciuciicics .10  to  .100  megacycles 

ritra  hish  frequencies 300  to  .1.000  megacycles 

Super  hiKh  fre([uciicics  -  ,1,000  to  30,000  megacycles 

In  terms  of  actual  wave  length,  the 
higiier  tile  frequenc\,  the  shorter  the 
waxes.  'I'hus,  in  the  medium  fretpiencies, 
which  are  used  for  transf)ceaiu'c  xvireless 
service,  the  radio  waxes  are  up  to  10 
miles  in  length.  In  contrast,  the  xvaxe 
length  of  telexision  channel  _'  in  the 
VHF  band  is  just  undci  IS  //,  eiiannel 
12  about  4'/.  //.  .111(1  ill  the  LIIK  hand. 


the    \v;i\ei(ngths    \ar\     tiom    2    jl    ilmxii 
to   1  .^  ill. 

-At  a  point  just  lielow  tiic  \' 1 1  1-' 
band,  extremely  long  distance  communi- 
cation is  possible,  but  in  the  \'IH'"  band 
itself  the  limit  of  communication  he- 
conns  the  horizon  as  seen  from  the  top 
ot  the  antenna  tower.  The  cause  of 
this  is  in  the  strange  actions  of  the 
ionosphere,  which  lies  about  20(1  milc-- 
aboxe  the  earth's  surface.  The  iono- 
sphere plays  a  big  role  in  long  distance 
short    wave    broadcasting,    for    thex    are 
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At  the  present  time.  Ken 
IS  busy  working  on  th«^ 
physics  exhibit  tor  the  1952 
Open  House,  He  is  also 
scholorship  choirmon  ot  Chi 
Psi  social  Irotcrnity  ond  o 
member  of  Phi  Eto  Sigma, 
frcshmon  honorory  frater- 
nity. 


reflccteil  back  to  the  earth's  surface — 
thousands  of  miles  from  their  origin — 
by  this  layer.  Waves  in  the  VHF  band 
and  higher,  on  the  other  hand,  are  so 
short  that  they  pass  right  through  the 
ionosphere.  Thus,  as  far  as  the  engi- 
neers are  concerned,  the  onix  important 
waves  transmitted  via  VHF  or  LHF 
are  those  that  traxel  in  a  straight  line. 
This  is  xxhy  the  range  of  the  telecist 
is  limited,  being  dependent  upon  the 
heigiit  of  the  antenna  toxver  as  xxell  as 
the  poxver  of  the  transmitter. 

Hut  despite  these  limitations,  the  high- 
er frequency  bands  provide  us  xvith  the 
only  practical  means  of  broadcasting 
T\'.  The  answer  to  this  seeming  para- 
dox can  be  found  in  the  fact  that,  in 
the  layman's  sense  of  the  word,  televis- 
ion is  :\  big  user  of  spectrum  space.  An 
ordinaiv  black  and  white  television 
channel  requires  six  megacycles  of  the 
radio  spectrum.  This  is  actually  more 
than  ;he  first  three  divisions  of  the 
radio  spectrum  combined,  and  it  would 
.appear  at  first  glance  that  each  channel 
represe.its  a  major  portion  of  the  spec- 
(CijiiliiiiK  il  on  Pogc  28) 
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A  bottle  of  milk  is  the  last  scene  in  the 
last  act  of  the  cow-to-cup  drama. 

The  real  stars  in  this  drama  are  milking 
machines,  pasteurizers,  bottle  washers, 
homogenizers,  and  delivery  trucks. 
Synthane — a  laminated  plastic — 
plays  an  unseen  but  essential  part  in  these 
and  other  kinds  of  electrical  and 
mechanical  dairy  equipment. 

The  dairy  industry  appreciates, 
as  you  may,  the  fact  that  Synthane  is  strong, 
light  in  weight,  chemical-resistant, 
easily  machined,  and  a  good  electrical 
insulator — all  rolled  into  one.  And  that  it  is 
available  in  sheets,  rods,  tubes, 
and  fabricated  parts. 

Try  Synthane  laminated  plastics  yourself. 
There  is  an  interesting  26-page  catalog  of 
its  properties  and  possibilities  waiting 
for  you.  Synthane  Corporation, 
1  River  Road,  Oaks,  Pennsylvania. 


AIRCRAFT  electronics  system  port, 
made  from  Grade  IE  Synlhane.  Appli- 
cation requires  good  electrical  prop- 
erties, resistance  to  moisture,  retention 
of  size  and  shape  at  elevated  tem- 
peratures. 


[Synthane] 


LAMINATED      PLASTICS 
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0  iiidiLslrial  licadliiies 


edited  bv  Howie  Hadler,  ag.e.  '54 


radiation-detection  devices 

rill-  .itc.inu  .I'^c  ri'iimio  spi'iKil  iii- 
stiuiiK-iits.  Alrt-ail)  si-\i-ral  t\pi-s  of  ra- 
iliatioii-dttectioii  (railiac)  di'vici-s  have 
appt-ari-J  as  a  result  of  both  the  peace- 
ful and  military  aspects  of  nuclear  en- 
erfjy.  Two  portable  types,  each  com- 
pletely self-contained  and  \v  e  i  };  h  i  n  g 
about  1 1  Ihs.  are  being  developed  for 
the  Arm\'  and  the  Nav\.  One  employs 
the  ionization  principle,  as  distiii^;uisluil 
from  -^he  familiar  Cieiger  counter.  Tiiis 
type  of  radiac  gives  a  true  measure  of 
Roentgen  energy  from  0.08  to  2.0  mil- 
lion electron  volts  over  the  entire  spec- 
trum, which  the  (leiger  coiuUer  cannot 
do.  The  new  instrument  has  the  extra- 
ordinary range  of  six  decades,  from 
0,005  Roentgens  per  hour  to  300  Roent- 
gens per  hour,  which  latter  extreme 
intensity  might  follow  an  atom  bomb 
disaster.  The  readings  are  proxiiled  as 
indications  on  a  special  change-scale  in- 
strum</nt,  not  as  clicks  heard  in  ear- 
phones. Although  the  range  is  extremeh 
broad,  the  accuracy  is  as  good  at  the 
low  settings  as  the  higher  ones.  The 
electrometer  principle  employed  lias  a 
longer  time  constant  tiian  other  prin- 
ciples, which  means  the  indications  are 
not  quite  as  rapiil. 


The  iitl\ei'  portable  lailiac  eni|il<)\s  a 
newer  principle — de\eli)ped  by  Westing- 
house— -that  of  photoelectric  detection 
and  nuiltiplication  of  the  light  given  off 
by  phosphorus  struck  by  the  nuclear  ra- 
diation, it  is  a  little  faster  in  response 
than  the  ioiu'zation-chamber  type,  very 
easy  to  use,  and  its  warm-up  time  is 
less  but  it  is  not  as  sensitive.  It  is  direct 
reading  too,  but  onh  for  the  four  higher 
r.mge.s — from  0.3  to  300  R  per  hour. 

In  great  contrast  to  these  one-man. 
portable  radiacs  is  a  system  of  radiation 
detection  for  an  area  in  which  several 
detectors  transmit  signals  to  a  central 
point  where  they  are  .separateh  indi- 
cated, totalized,  and  riuining  record 
made  on  tape. 

Another  type  of  ladiac  still  under- 
going (ie\elopment  is  a  compact  unit 
for  installation  in  military  planes.  It 
will  give  the  pilot  a  \  isual  indic.-ition  of 
danger  shoidd  his  pl.-ine  enter  a  /one 
of  strong  radiatinn. 

underground  tank 

.'X  new  vehicle  which  operates  like 
an  Army  tank  has  been  dexeloped  b\ 
(J-E  for  use  in  shuttling  coal  from  veins 
to  coal  cars  far  beneath  the  earth's  sur- 


This  newly  developed  radiation  defector  is  completely  self-contained  and 
con  be  easily  handled  by  one  man.  (Courtesy  of  Westinghouse) 


Equipped  with  treads  similar  to  those 
on  an  Army  tank,  but  having  a  much 
lower  silhouette,  the  "shuttle  car"  is 
powered  electricalh',  and  its  "extension 
cord"  or  power  cable  is  plugged  into  an 
outlet  in  the  same  way  household  ap- 
pliances are.  The  600  //  of  cable  are 
automatically  reeled  in  or  out  ,is  tin- 
car  travels. 

Coal  is  first  loaded  on  the  car  ileep 
ui  a  \eui  b\  muiers  or  b\'  automatic 
mining  m;ichiiies.  Then  the  car  carries 
its  load  to  the  main  tunnel  and  trans- 
fers it  to  small  railroad  cars  or  belt 
conveyors  which  then  take  the  coal  to 
the  hoists  or  to  the  surface. 

The  car  has  a  snout,  which  it  can 
raise  or  lower,  from  which  it  disgorges 
its  load  b\  means  ot  a  continuous  con- 
\eyor  belt. 

Because  of  its  treads,  the  new  \ehicle 
can  turn  in  a  tight  circle  simpl\  by 
locking  one  track  and  going  ahead  on 
the  otliei.  The  treads  also  enable  the 
car  to  carry  a  larger  load  than  the  con- 
\entional  t>pe  equipped  with  wheels. 
Clearance  pockets  for  the  tires  on  con- 
\entional  type  shvittle  cars  cut  down 
coal  capacity.  In  addition,  the  wider 
conveyor  belt  made  possible  by  the  elim- 
ination of  wheels,  results  in  faster  un- 
loailing.  The  vehicle  can  carry  up  to 
10  tons  of  coal.  It  is  about  22  ft  long, 
S  //  '.vide,  and  3  to  4  //  high,  and  is 
built  for  either  left  or  right-hand  ilri\e. 

new  searchlights 

The  l-\-in  carbon-arc  searchlight,  as 
IS  standard  equipment  on  some  of  the 
Navy's  vessels,  has  been  considered  a 
well-developed,  tried-and-tested  device 
for  many  years.  However,  nine  years 
.ago  development  began  on  an  improved 
model  that  is  now  superior  to  any  pre- 
\ious  model.  The  beam  candlepower  of 
the  newl\'  developed  searchlight  is  30 
million  as  compared  with  26  million 
beam  candlepower  of  the  older  models. 
\iul  all  this  is  done  with  current  input 
iicreased  ordy  from  70  to  103  amperes. 

Part  of  the  gain  in  output  comes 
from  improved  carbons  developed  by  the 
National  Carbon  Company.  Also,  an 
;irc  structure  in  which  the  carbons  burn 
at  almost  a  00°  angle,  instead  of  the 
former  16  or  2.V  ,  enables  it  to  keep 
out  of  its  own  light;  the  area  of  the 
mirror  obscured  b\-  the  arc  mechanism 
has  been  cut  from  over  20  per  cent  to 
less  than  3  per  cent. 

An  entirely  new  control  maintains  a 
{(Jonliriiiir!  nil   I'at/e  28) 
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Acetylene  still  shows  the  ^PlM  ivay 


Your  nicest  textiles — as  well  as  vitamins,  headache  remedies,  plastic  garden  hose, 
or  welding  on  your  car — may  stem  from  this  versatile  gas 


FORTY  YEARS  AGO  acetylene  gas  made  from  calcium 
carbide  was  used  for  home  and  street  lighting,  and  was  in 
common  use  for  bicycle  and  automobile  lights.  Though 
these  old  lights  have  long  since  gone  out,  acetylene  has 
gone  on  to  chemical  greatness. 

IN  CHEMICALS— Todav,  acetylene  is  the  parent  of  hun- 
dreds of  chemicals  and  chemical  products  used  to  make 
plastics,  insect  sprays,  vitamins,  aspirin,  sulfa  drugs  and 
many  other  things. 

Acetvlene  is  the  source  of  some  of  the  basic  chemicals 
in  (hiicl.  the  new  wonder  textile  fiber.  It  also  goes  into 
the  Vinylite  plastics  used  in  beautiful  home  furnishing  ma- 
terials, protective  coatings,  and  a  host  of  other  products. 

IN  METAL  FORMING- In  the  production  and  use  of 
metals.  aicl\itiic  Icaiiicd  up  with  oxygen  has  revolution- 
ized many  industries.  From  mincs-lo-millslo-Tnanufaclurer. 


you  will  find  oxy-acetylene  cutting,  welding  and  metal 
conditioning. 

50  YEARS  OF  PROGRESS-The  people  of  Union  Car- 
bide lia\e  priiduccd  a('et\lene  for  over  half  a  century. 
1  hrough  continuous  research  they  have  made  many  re- 
markable acetylene  discoveries  iniportant  in  the  lives  of 
all  of  us. 

STUDENTS  and  STUDENT  ADVISERS 

I.crmi  more  nimiit  Iho  mtnui  fiehh  in  which  Ihiinn 
Ciirhiilr  (iffcm  rnrrrr  <i,,i,iirtiiniti<:i.  Write  for  the 
fnr  ilhixtrnleil  Itonklet  "Products  and  Processes" 
irlu,  I,  .1.  .. , ./.,  ,  (/,,  nirioiis  activities  of  VCC  in  the 
in  h/^  ■'!  \ini\s.  (AHmiNS,  Clll^MICALS,  Gasks,  aiul 
I'l  1~]U  s.   .Uk  /..I-  lionkirt  O-J. 

Union  Carbide 

AA^n     CARBON    CORPORATION 


30     EAST     42ND     STREET 


CGH 


17,      N .     Y. 


VC.C\  Tratle-nwrkeil  Products  of  Alloys,  Carbons.  Chemicals,  Gases,  antl  Plastics  include  ■ 


Prfst-O.I.ite  Ac 
National  Carlmi 


Itnc  •  I. INDE  Oxygen  •  I'RKSTONK  ami  Trkk  Anti-Frcczes   •  BAKCLni;,  Krene,  nnd  X'INVI.ITE  Plastics  •  SYNTHETIC  ORCANIt' CliiMICAIs 
•  AcTII  SON  Eluctrodes  ■  I'VROFAX  Gas  •  Havnes  Stellite  Alloys  •  Eeectromet  Alloys  and  Mttals  •  EvEREADY  Flasliliuliis  and  Uaticrics 
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bv  Bob  Schrader,  ch.e.  '54 


The  picsidfiit  ot  thf  New  York  State 
Society  ot  I'rotessional  Kiigiiieers,  H. 
(iregory  Shea,  has  gone  on  record  as 
saying  that  more  etticieiit  use  of  engi- 
neers in  industry  and  public  projects 
could  increase  their  availability  for  en- 
gineering tasks  as  much  as  50  per  cent. 

In  anah/ing  the  currerU  nationwide 
shortages  of  engineers,  Mr.  Shea  stated 
that  existing  practices  of  engineering 
and  manufacturing  concerns  and  public 
organizations  aggravate  the  scarcity  of 
engineers. 

More  efficient  use  of  engineers  would 
justify  higher  pay  rates,  according  to 
Mr.  Shea,  thus  attracting  back  to  engi- 
neering operations  many  of  the  thous- 
ands of  graduates  who  ha\e  left  the 
field  ro  become  salesmen,  or  to  enter 
other  fields  where  r  e  w  a  r  d  s  seemed 
greater. 

In  describing  common  examples  of 
inefficient  methods,  Mr.  Shea  pointed 
out  the  waste  of  time  in  such  varied 
duties  ;is  answering  telephones  in  engi- 
neering offices,  writing  reports  which 
have  to  be  written  longhand  when  they 
might  more  readily  be  dictated,  and  in 
handling  of  catalogue  files  and  making 
reference  searches.  By  more  extensive 
use  of  nonprofessional  assistants  for  such 
work,  the  same  duties  could  be  accom- 
plisheii  with  limited  supervisioru  Many 
professional  engineers  now  spend  from 
So  to  00  per  cent  of  their  time  doing 
clerical  work  instead  of  engineering 
tasks.  By  concentrating  clerical  work 
with  secretaries  and  office  boys  the  pro- 
ductivity of  engineers  would  be  in- 
crea.sed. 

Mr.  Shea  claims  that  the  fully 
trained  engineer  should  do  oidy  engi- 
neering thinking,  directing,  inspection, 
and  conference  work.  By  adding  non- 
engineering  persoimel  to  do  minor  tasks, 
two  engineers  could  do  the  work  for 
which  four  are  needed  tiow. 
•        •       • 

.As  an  aid  to  new  students  who  are 
sometimes  confused  by  campus  termin- 
ology we  hereby  present  the  tOllowing 
one-third  column  dictionarv. 


Slide  luie — an  in>truiiiciit  >iiglitl\  re- 
sembling a  12  (/;  ruler  whicii  ix  used 
primarily  for  back-scratching  and  mo- 
squito swatting.  On  the  slide  rule  are 
a  confusing  jumble  of  letters  and  fig- 
ures. Tluse  are  used  purely  for  decora- 
tive purposes.  The  slide  rule  also  has  a 
movable  centerpiece  which  facilitates  its 
use  as  .1  pool  cue. 

File — a  hardened  steel  instrument 
having  cutting  edges,  or  teeth.  No  other 
meaning  or  connotation  of  this  word  is 
tolerated  on  campus. 

Textbook — a  thick,  lieavy  object  car- 
ried to  class  by  the  engineer  in  order 
to    strengthen     his    arm     muscles.    The 


Tin;  Practicai,  EvciNi-nR 
(  Till   jirsi  of  II  scries) 

price  of  text  books  at  current  exchange 
rates  is  about  $\W  per  pouiui. 

Kam's,  Bidwell's,  Katsina's — names 
of  laboratories  tor  the  studv  ot  fluiii 
flow. 

Buried  in  the  back  page  of  one  of 
last    year's    Tii hiirtgifi/tlis   was    a   short 


paragriph.  on  a  slide  rule  contest  at 
Texas  .AXM.  The  Aggies  ran  their  con- 
test something  like   this. 

Every  engineering  freshman  must 
take  ui  engineering  problems  course, 
rhe  top  11)  per  cent  of  the  students  in 
this  course  are  selected  to  compete  in 
the  annual  slide  rule  contest.  .At  the 
contest  each  participant  is  given  ()(> 
problems  to  do  in  SO  nu'nutes.  The  prob- 
lems  are   generallv  somewhat    like   this 


(tdiijir)-  sin  4\' 
.il    {,os   14') 


^         \   1.^1    (. 

Botii  speed  and  accurac\  are  taken 
into  account,  so  the  winner  is  the  man 
who  gets  the  most  problems  right  in  the 
time  allotted. 

A  contest  like  tiiis  would  possihh 
work  ver\  well  at  the  I  .  of  1.  It  could 
be  worked  thiough  Engineering  100  for 
freshmen,  or  sophomores  could  be  in- 
cluded by  making  the  contest  available 
in  some  course  which  all  sophomores 
take,  such  as  Physics   I(«. 

.A  slide  rule  contest  would  benefit  en- 
gineering at  Illinois  in  two  main  ways. 
First  of  all,  it  would  stimulate  fresh- 
man uid  sophomores  to  become  profi- 
cient in  using  a  slide  rule.  .As  it  stands 
now.  many  freshmen  and  sophomores  in 
engineermg  are  complete  strangers  to 
the  slide  rule.  Secondly,  it  would  tend 
to  promote  esprit  de  corps  in  the  engi- 
neering college.  A  slide  rule  contest  may 
possibly  pro\e  impractical  in  the  long 
run,  bur  as  of  right  now  it  <eems  like 
a  gooil  idea. 

A  I'.ither  cocky  Sunday  golfer  looked 
toward  the  next  green,  waggled  his 
driver  confidently  and  declared,  "That's 
good  for  one  long  drive  and  a  putt."  He 
gave  his  club  a  mighty  swing,  blasted 
up  about  two  inches  of  sod,  and  man- 
aged to  get  the  ball  about  three  feet 
from  the  tee. 

The  caddy  stepped  forward,  handed 
him  tlie  putter  and  suggested,  "Now 
f(u-  one  hellova  putt." 
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Solving  a  dynamics  problem  with  the  Boeing  Computer,  oscilloscope  at  light  shows  result. 


What's  it  like  to  be  a  Boeing  engineer? 


Boeing  engineers  enjov  many  ad- 
vantages --  among  them  the  finest 
research  faeihties  in  the  industry. 
TTicsc  inchide  sucli  advanced  aids  as 
the  Boeing-designed,  Boeing-built 
Electronic  Analog  Computer  shown 
in  the  picture  abo\e. 

Tliis  is  part  of  the  stimulating 
background  that  helps  Boeing  men 
maintain  the  leadership  and  prestige 
of  an  Engineering  Division  that's 
been  growing  steadilv  for  35  years. 

If  vou  measure  up  to  Boeing  stand- 
ards, you  can  share  that  prestige.  And 


\'ou'Il  work  with  renowned  engineers 
on  such  vital  projects  as  guided  mis- 
siles, the  still-classified  B-52,  the 
record -shattering  six-jet  B-47,  and 
other  outstanding  de\elopments. 

You  can  work  in  Seattle,  in  the 
Pacific  Northwest,  or  in  Wichita, 
Kansas.  You  will  benefit  from  in- 
])lant  training  programs,  from  merit 
reviews  that  enhance  advancement 
opportunities.  You'll  be  part  of  a 
distinguished,  long-range  I'.ngincer- 
ing  Division.  You'll  be  proud  to  say, 
"I'm  a  Bociii"  cn"ineer!" 


So  plan  now  to  build  your  career  at  Boeing 
•iftcr  graduation.  Salaries  are  good,  and 
they  grow  as  yon  grow.  Boeing  has  present 
and  future  openings  for  experienced  and 
junior  engineers  for  aircraft 


•  Design 

*  Development 


Research 
Production 


also  for  servo-mechanism  and  electronics 
designers  and  analysts  and  for  physicists 
and  mathematicians  with  advanced  degrees. 


For  furthe 
ult  your  Place 


info 


JOHN  C.  SANDERS,  Staff  Engineer- Personnel 
Boeing  Airplane  Company,  Seattle  14,  Washington 
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VOCATIONS  .  .  . 

(  (.'oiitintii/l  from  I'ni/t  1  ) 
However,  three  utilities  ha\e  toimd  it 
ilesirable  to  have  ten  or  more.  A  score 
of  the  huiulreds  ot  farm  electric  co- 
operatiN  fs  have  found  it  profitable  to 
use  agricultural  engineers  to  manage  or 
assist   in   managing   their  operations. 

One  ol  the  pi  oven  opportunities  fin' 
an  agricultural  engineer  is  to  get  started 
in  a  substantial  small  business  of  his 
own,  or  to  work  into  a  partnership,  in 
the  distribution  of  farm  equipment, 
building  materi.'ils,  and  related  items. 
Somewhere  around  one  hundred  ASAK 
members  are  owners,  partners  or  em- 
ployees in  this  type  of  business,  and 
doing  will  at  it.  This  is  just  enough 
to  empha>i/.e  the  need  and  opportunit> 
for  agricultural  engineers  in  thousands 
of  similai    establishments. 

either  lines  of  work  ami  t>pes  of  em- 
ploynv.-nt  in  private  enterprise  in  which 
individual  ASAK  menibers  have  been 
siiccesstui,  and  have  proven  the  value 
of  their  engineering  tiaining,  add  to 
the  variety  of  opportunities  for  new 
employment  and  progress.  They  in- 
clude rariviing,  agricultural  engineering 
work  for  large  farms  and  for  iiroces- 
sors  of  farm  products,  management  of 
individual  farms,  and  of  groups  of 
farms  on  a  consulting  basis,  consulting 
work  on  agriculture  and  engineering, 
the  farm  and  trade  press,  trade  a.ssoci- 
ations,  farm  organizations,  general  coii- 
tmctiiid:,  and  farm  work  .iml  s<iil  con- 
servation contracting. 

In  public  ser\ice,  agricultural  engi- 
neers are  emplo\e(l  in  a  variet>'  of  agen- 
cies in  .-uldition  to  those  directh  con- 
cerned with  teaching,  extension,  and  re- 
search. Two  ASAK  members  are  em- 
ployed b\   the  I'nited  Nations. 

In  the  federal  government  tiieie  ,ue 
ASAE  members  employed  in  the  Bureau 
of  Public  Roads  and  Bureau  of  the 
Census  of  the  Department  of  Com- 
merce; in  the  (leological  Survey,  and 
Bureau  of  Indian  Affairs  as  well  as  the 
Bureau  of  Reclamation,  Department  of 
the  Interior;  in  the  State  Department 
Instittitc  of  Inter-American  Affairs;  in 
the  land,  sea,  and  air  branche.s  of  the 
Department  of  Defense;  and  in  the 
Federal  Land  Banks,  Public  Health 
Service,  Veterans'  .Administration,  I'eil- 
eral  Power  Commission,  Office  of  Kdu- 
cation,  and  War  Production  Board.  In 
addition  to  those  in  the  Department  of 
.Agriculture,  ASAK  members  are  em- 
ployed by  the  Farm  Security  Adminis- 
tration, Forest  Products  Laborator\ , 
Office  of  Foreign  Agricultural  Rela- 
tions, Office  of  Personnel,  Weather  Bu- 
leau.  Regional  Research  Laboratories, 
and  Farm  Credit  .Adnu'nistration,  in  ad- 
dition ro  those  in  SCS,  BPISAE,  Ex- 
tension Service,  and  the  Office  of  Ex- 
periment Stations. 

Among  extra-governmental    activities. 


the  r\'.\  i>  an  establi>lied  emplo\er  ol 
agricultuial  engineers,  and  the  Lower 
Colorailo  River  Authorit\  has  already 
employi  d  at  least  one. 

In  some  of  the  .states  and  territories, 
agricultural  engiiu'ers  are  emplo\ed  in 
agenci^'s  concerned  with  n  a  t  u  r  a  1  re- 
sources and  with  public  health,  and  in 
state  schools,  as  well  as  in  the  lami- 
grant  colleges  and  experiment  stations 
and  the  extension  service. 

In  -itill  more  localized  public  ser\ice, 
agricultural  engineers  are  empl(i\ed  by 
some  count\  engineering  departments 
and  by  irrigation,  drainage,  and  soil 
conservation  districts.  It  appears  that 
these  .igencics  may  justify  and  develop 
a  considerably  increased  demand  for 
agriculturid  engineering  services,  lii 
Canada,  the  domiiuon  government  and 
the  pri)\inces  emplo\-  agricultural  engi- 
neers on  a  comparable  basis  in  propor- 
tiiin    til   rile   extent    of    their    agiicidture. 

(  )ii  olluT  continent>,  ileni;uul  toi- 
agricidtural  engineering  s  e  r  v  i  c  e  s  has 
shown  lip  in  civilizations  as  old  as  those 
of  China  and  Kgvpt ;  in  governments 
as  iv:;\\  Hf  those  of  Israel,  India,  and 
Pakistan  ;  and  in  regions  as  undexeloped 
as  the  .Aniazon  River  V'alley. 

The  capacities  in  which  AS.AK  mem- 
bers are  employed  range  from  trainees 
to  presidents  and  chairmen  of  the  boards 
of  large  corporations,  corresponding 
high  administrative  posts  in  public  .serv- 
ice, and  ownership  of  businesses  of  vari- 
ous  sizes. 

It  seems  to  us  that  the  basis  of  all 
this  present  and  potential  opportunit\ 
for  agricultural  engineers  lies  in  a  \ery 
significant  fact.  It  is  impossible  to  gi\e 
intelligent  consideration  to  an\  major 
phase,  aspect,  problem,  or  operation  of 
agriculture  without  including  considera- 
tion of  its  related  ph\sical  factor.  These 
ph\sical  factors — the  einironment  of 
men.  animals,  and  crops;  the  energies, 
dimensions,  and  operations  involved  ;  the 
very  physical  structure  and  properties  of 
biologic  materials — are  the  field  in 
which  engineering  has  proven  the  most 
effecti\e  technolog\'  and  agricultural  en- 
gineering the  most  effective  specializa- 
tioen  )f  that  technolog\-  on  behalf  of 
agriculture.  Opportunities  for  agricul- 
tural eni'.ineers  will  increase  as  recog- 
lu'tion  of  the  fact  becomes  widespread, 
and  as  agricultural  engineeis  continue 
to  add  to  tiu'ir  cst.ihlisheil  lecord  of 
service. 

One  of  tlie  jobs  of  rlic  agiicultural 
engineer  is  tile  conservation  of  tiic 
wr)rl(r;  largest  and  most  \  a  1  u  .i  h  I  e 
known  resource.  I  idike  our  other 
known  lesources,  such  as  coal,  oil,  min- 
erals, .uid  metals,  the  earth's  cover  of 
soil  can  be  reused  again  and  again,  pro- 
viding it  is  managed  imder  proper  caic. 
I'^rom  the  soil  comes  all  plant  fof)d  and 
materi.ds  upon  which  all  .uunial  life  is 
dependent.    The    \aluc    ot    soil    as    a    re- 


source cannot  be  estimated  in  units  ot 
earthly  exchange,  as  it  is  the  ke\  to  life 
itself.  Agricultural  engineers  thus  shoul- 
der a  tremendous  responsibility  in  serv- 
ing agriculture  ami  all  mankind.  .\ 
shortsighted  or  selfish  outlook  can  bring 
ruin  ;md  chaos.  The  social  ;md  moral 
code  of  ar.  agricidtural  engineer  there- 
fore must  be  and  is  of  the  highest  order. 

The  basic  job  of  the  agricultural  en- 
gineer is  to  keep  agricultural  production 
abreast  and  in  tune  with  the  increasing 
and  charging  demands  of  the  world 
without  impairing  or  destroving  its  life- 
giving  poteiitialitv.  Within  a  few  dec- 
ades ae  have  adv.mced  from  human 
and  animal  power  to  mechanized  power. 
.\s  a  result  of  our  changing  societ),  la- 
bor and  raw  materials  have  become  the 
kev  to  p'oduction  and  prosperitv'.  The 
farmer  thus  finds  human  power  too  ex- 
pensive and  animal  power  too  efficient. 
The  present  stage  of  development  finds 
the  mechanization  of  the  basic  produc- 
tion of  africiilture  well    under  way. 

Today,  ill  the  I'nited  States,  the 
largest  prpiilation  in  our  history  is  being 
supplied  with  the  fundamental  agricul- 
tural necessities  of  life  by  the  smallest 
per  cent  of  the  nation's  productive  work- 
ers. Whtreas,  150  years  ago  nine  out 
of  ten  pecjple  followed  agricultural  pur- 
suits and  were  required  to  keep  the  agri- 
cultural supplv  up  with  the  ilemand  for 
agricultural  products.  Today,  one  farm 
worker  is  able  to  feed  and  supply  ten 
people  and  thus  free  them  for  work 
outside  Ol  agriculture.  This  great  change 
has  resulted  in  a  diversified  and  rich 
national  econonn  and  has  been  made 
possible  only  by  the  ap|iIication  of  engi- 
neering principles  to  the  science  of  agri- 
culture. 

With  the  help  of  the  agricultviral  en- 
gineer, the  foundation  of  a  civilization 
has  becu  established  which  no  longer 
tolerates  the  drudgerv  and  burdens  of 
an  agricultural  people.  New  farming 
practices  and  ingenius  machines  liave  en- 
.ibled  tile  tiller  of  the  soil  to  enjoy  a 
new  standard  of  living.  From  a  bare 
existence  embodying  iiard  work,  long 
hours,  illiteracy,  anil  povcrtv,  the  farm- 
er has  progressed  to  his  rightful  place 
as  a  prosperous  and  educated  citizen, 
rile  aieit  farmer  of  today  is  no  longer 
iiiiuml  in  custom  and  habit.  He  can 
appiv  ins  own  skill  and  talents  to  adopt 
and  modif)'  his  farming  program  to 
make  better  use  of  the  practices  and 
tools  available  to  him.  The  agricultural 
engineer  lias  thus  lielped  to  release  a 
\w\y  power,  tile  power  of  a  free  and 
tiiinking    agricultural    people. 

.Agricultural  engineers  are  todav  coun- 
sel to  billions  of  dollars.  -Agriculture 
is  definitelv  big  business,  with  an  av- 
erage amiiiai  income  of  approximately 
sixteen  I'iiiioii.  depending  upon  the 
vieids  .mil  prices  wiucii  iii.iy  cause  it 
(  (  '.iiiiliuiii  il  mi    l'(ii/i    .^IM 
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What's  HappeniiKj  at  CIUICIBLE 


I 


about  fool  stvfl  fuv^ini^s 


Whether  1 '  2  pounds  or  7  tons  . 
sensitive  handling 

Crucible's  rc|)utation  as  the  specially  steel  leader  is 
built  on  a  devotion  to  the  smallest  fletail 
of  the  size  of  the  order. 

These  forfiin^s   are  {£Ood  examples  of  Crucible 
cialists  at  \v(jrk : 


/tcx  IW  2  Hi^h  Speed  Steel  Disc  fuvgiug 
(IV2  pmiiifis) 

Pancake  forcings  such  as  these  are  used  extensively 

small  tool  makers.  Extreme  care  is  taken  in  the  prepa 

tion   of   the   slug   stock. 

The   upsetting   insures 

proper   flow   lines.   jMill- 

ing  cutters,  gear  shavers 

and  similar  cutting  tools 

that    require    maximum 

toughness,  cou])led  with 

the  best  cutting  ability. 

are    made    from    tlic-i 

forsiings. 


bv 


(;s/n-2  r/a.sfic 

Mo/f/  fnrn/iirt 
14M0  /joiiik/s) 

This  CSjM-2  plastic  mold 
.•-teel  forging  was  made 
from  a  25.000-pound 
ingot.  Tliis  block  will  be  lieat-treated  and  worked  to 
produce  a  mold  for  the  manufacture  of  large  plastic 
parts.  The  finished  weight  of  the  forging  is  14,000 
pounds.  And  it  is  the  largest  mold  forging  yet  produced 
by  Crucible. 


Fiirtineerinrt  .servire  fiv«i/(i&/e 

('.niciblc's  engiiiceritig  >er\  ice  is  geared  to  meet  your 
research  and  dcvclopnu-nt  ])roblems.  If  you  use  special 
forgings,  or  any  s])ecial  purpose  steel,  check  with  Cruci- 
ble. Crucible  Steel  Company  of  America.  (General  Sales 
and  Operating  Ofliccs,  Oliver  Building,  Pittsburgh,  Pa. 


CRUCIBLE 


52.  -uea/id  0/.  c/me'  si!ee£»M^^^ 


first  name  in  special  purpose  steels 


Midland  Works.  Midland.  Pa.         •         Spaulding  Works,  Harrison.  N.  J.         •         Park  Works.  Pittsburgh.  Pa.         •         Spring  Works.  Pittsburgh.  Pa. 
National  Drawn  Works.  East  Liverpool.  Ohio       •      Sanderson-Halcomb  Works,  Syracuse,  N.  Y.      •      Trent  Tube  Company,  East  Troy,  Wisconsin 
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AG.   ENGINEERING  . .  . 

(     C'jnlniiuil  fn.iii    I'lu/i    9) 
inlciiin.itxiii  nil   tilt'  ;i|i|)lii.-:iti(in  ot   i'ii{i;i- 
nciTin^i  t(i  a   tarmiiiu  pr<);;raiu. 

The  .siiiilfiits  ot  rlu'  tlcpaitiiu'iit  main- 
tain an  I'Ctivf  local  chapter  ot  the  stu- 
dent branch  ot  the  American  Societ\'  ot 
Agricultural  Knuineers.  Kach  year  the 
stuilent>  in  the  ilepartment  publish  an 
annual  which  contains  articles  about  the 
department  and  is  useil  to  keep  alumni 
in  touch  with  happeninns  in  the  dcpart- 
lueiit.  Another  purpose  ot  the  annual  is 
to  tamiliari/e  hijih  school  students  with 
the  department. 

Students  in  the  department  take  an 
active  pi'Tt  in  the  P'nu;ineerin};  Council 
and  participate  in  the  Engineerinj;  Open 
House  activities  and  the  St.   Pat's  Ball. 

Students  frequently  ask  themselves. 
''What  careers  will  be  open  for  me 
when  I  finish  school?"  .Agricultural 
enjiineerinj;  has  many  career  opportuni- 
ties. Tile  demand  for  agricultural  enjji- 
neers  far  outnumbers  the  available  sup- 
ply. The  needs  for  enijineers  will  iKit 
be  met  within  the  next  five  years.  The 
majority  of  graduates  choose  engineering 
with  industrial  organizations,  mostly 
with  manufacturers  of  machinery  and 
power  equipment.  There  is  a  strong  de- 
mand for  men  to  fill  positions  in  col- 
leges and  experiment  stations  for  teach- 
ing and  research.  Cjovernment  job  out- 
lets include  the  Soil  Conservation  Serv- 


ice, the  State  Soil  Conservation  Dis- 
tricts, .mil  the  I  .  S.  Mureaii  ot  Recla- 
mation. Recentl)  .1  number  of  agricul- 
tural engineers  have  been  emplo\ed  as 
powcr-ust  advisers  by  electric  companies. 
A  few  graduates  are  now  in  foreign 
ser\  ice.  l''oreign  opportunities  r  a  n  g  v 
from  export  work  to  sales  work.  As  an 
example,  one  L\  of  I.  graduate  is  an 
assistant  to  the  director  of  conservation 
in  Isniei.  Nearly  otie-fourth  of  tin- 
graduates  have  continued  with  ad- 
vanced work.  Farming  attracts  a  large 
inimber  of  gr.uluates,  both  in  operation 
of  farms  and  as  members  of  manage- 
ment organizations,  seed  compaiiiis,  teed 
companies,  and  cooperatives. 

Reconis  on  115  graduates  (not  in- 
cluding the  19S1  class)  show  that  49 
are  in  engineering  work  with  industrial 
organizations,  .?S  are  in  public  service 
work  with  federal  or  state  go\ernment 
agencies,  21  are  in  private  business. 
either  farming  or  commercial  work,  and 
ID  are  in  various  occupations  not  known 
in-  iincla.ssified. 

About  4S  per  cent  of  all  graduates 
are  in  power  and  machinery  work,  18 
per  cent  are  in  soil  ,uul  water  engineer- 
ing, 14  per  cent  are  in  structures  work, 
17  per  cent  are  in  electrification  and 
the   other    Ifi   per   cent    are    unclassified. 

Employers  of  agricultural  engineers 
give  a  great  deal  of  weight  to  farm 
background.  Therefore,  anyone  interest- 


ed in  I  ngiiieering  who  has  had  a  faini 
background  and  a  genuine  interest  in 
agriciilturi  .is  well  as  engineering  should 
certainl)-  consider  agricultural  engineer- 
ing as  a  possible  profe.s.>i(Mi. 


1  \Mi  glamour  girls  boarded  a  crowd- 
ed street  car,  and  one  of  them  whis- 
pered to  the  other,  "Watch  me  embar- 
rass a  seat   from  one  of  the  men.  " 

I'ushing  her  way  through  the  stan- 
dees, she  bore  down  on  a  gentleman 
who  liiokecl  suhstantial  and  embarras- 
sahle. 

".M.\  deah  .Mr.  Hrown,"  she  gushed, 
"fancy  meeting  you  on  the  car.  Am  1 
glad  to  see  you — you're  getting  to  he 
almost  a  stranger.  Oh,  am   I   tired!" 

The  sedate  gent  looked  up  at  the  girl 
he'd  never  seen  before,  and,  as  he  rose, 
he  said  for  all  to  hear:  "Sit  down. 
Hertlia,  nn  girl,  we  ilon't  often  see  you 
our  on  w.isli  il,i\.  Ni)  wonder  you're 
tired.  H\  the  wa\ ,  don't  deliver  the 
washing  till  Wednesda\'.  .My  wife's  go- 
ing to  the  district  attornex's  office  t  1 
see  if  she  can  get  vour  husband  out  oi 
jail." 

A  Scotsman  was  leaving  tor  a  busi- 
ness trip,  and  as  he  departed  he  called 
back,  "(joodb\e  all,  and  dinna  forget 
to  take  off  little  Donald's  glasses  when 
he  isn't  looking  at  anything." 


Celanese  Corp.  Uses  6420  Horsepower 
of  Jfriok  itefirigemticin 

Fourteen  Frick  refrlgorating  machines  are  In  operation  at 
the  Amcelle  plant  of  Celanese  Corporation  of  America,  near 
Cumberland,  Md.,  makers  of  chemical  yarns.  Most  of  these 
ammonia  compressors  have  been  In  use  since  1929.  The 
motors  driving  the  new  vertical  machines,  shown  In  the  fore- 
ground, are  each  of  1250  hp. 

This  is  a  large-scale  example  of  the  dependability  and 
economy  of  Frlck  ammonia  refrigeration.  Power  requirements, 
wnen  operating  in  summer  weather  on  air  conditioning  loads, 
are  only  0.70  hp.  per  ton  of  refrigeration. 

I  iir  h'rirk  Crailunir  Trnininf  Oiiirso  in  Krfrif'.iTalinn  and  Air  Con- 
ditioning.. olirrtUid  iilir  .10  Mur.s.  iitjtr\  a  rnnrr  iii  n  itmh  inc  industry. 


Books  and  Supplies 

for  every  engineering  need 


ILLINI   UNION 
BOOKSTORE 


715   SOUTH   WRIGHT   STREET 
ON    THE    CAMPUS 
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Television  joins  the  microscope 
in  a  major  scientific  advance, 
pioneered  at  the  David  Samoff 
Research  Center  of  RCA,  Princeton,  N.  J, 


icrobes  star  on 


Tel 


evision 


in  war  against  disease! 


Until  recently,  scientists  found  it  difficult 
to  keep  microbes  alive  for  study  — at  high 
magnification— in  light  microscopes.  Dyes, 
used  to  make  them  visible,  killed  some. 
Others  were  destroyed  by  the  intense 
light. 

RCA  scientists  have  solved  this  problem 
by  making  television  a  working  partner  of 
the  microscope.  "Eye"  of  their  new  system 
is  a  tiny  industrial  television  camera  built 
around  RCA's  sensitive  vidicon  television 
tube.  No  intense  hght  is  needed,  since  this 
electron  tube  "sees"  at  extremely  low  light 
levels.  And  by  making  the  tul^e  sensiti\c  to 
the  red  or  \iolet  bands  of  tiie  spectrum,  dyes 
and  stains  are  eliminated. 


With  RCA's  system,  research  men  can  watch 
living  germs  or  cells  — immensely  magnified  — 
on  the  screen  of  a  television  set.  Many  are  able 
to  watch  at  a  time.  Students  can  be  more  easily 
trained.  And  science  learns  more  about  disease 
by  watching  live  micro-organisms. 

Impro\ing  the  micro.scope  by  teaming  it 
with  television  is  an  example  of  the  manv 
paths  explored  by  RCA  Research.  You  bene- 
fit directly  by  better  performance  from  any 
instrument  or  service  of  RCA  or  RCA  Victor. 


Sec  the  latest  in  radio,  television,  and  electronics  at 
nCA  F.xhihition  IlaU,  36  West  iOth  Street,  N.  Y. 
Admission  is  free.  Radio  Corporation  of  America, 
RCA  Building,  New  York  20,  N.  V. 


CONTINUE   YOUR   EDUCATION 
WITH    PAY  —  AT   RCA 

Graduate  Electrical  Engineers:  RCA 

\"ictor— one  of  the  world's  foremost  manu- 
facturers of  radio  and  electronic  products 
— offers  you  opportunity  to  gain  valuable, 
well-rounded  training  and  experience  at 
o  good  salary  with  opportunities  for  ad- 
vancement. Here  are  only  five  of  the  many 
projects  which  ofF(*r  unusual  promise: 

•  Development  and  design  of  radio  re- 
ceivers { including  broadcast,  short-wave 
and  FM  circuits,  television,  and  phono- 
graph combinations). 

•  Advanced  development  and  design  of 
AM  and  FM  broadcast  transmitters,  R-F 
induction  heating,  mobile  communications 
cquijiment,  relay  svstems. 

•  Design  of  component  parts  such  as 
coils,  loud-speakers,  cajiacitors. 

•  Development  and  design  of  new  re- 
cording and  producing  methods. 

•  Design  of  receiving,  power,  cathode 
ray.  gas  and  photo  tulies. 

Write  today  to  CoUcf^c  Relations  Divi- 
sion, RCA  Victor^  Catndcn,  New  Jersey. 
Also  many  opportunities  for  Mechanical 
and  Chemical  Engineers  and  Physicists. 


Radio  Cohpohatiox  of  Amehk  a 

Morlil  Icatirr  in  ratlin — jirsi  in  lrh-\-i.iioti 
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INTRODUCING  .  .  . 

I.'.nluiiu.l  jf'.m  I'll,/,  Id) 
p:iitii'iil:ir  lu^J;^■<l  brroii  iit  fiiniiifor 
known  a-i  the  .if'ricultuf.il  enjiinror. 
HiTc  also,  one-  iiii;;ht  tirul  tin-  toii-nin- 
iiiT  nnil  thr  pioiii'iT  in  the  ticlii  of  :iKri- 
cuitur.il  irijiiiK-cTiiit;  who  today  iTt-atc 
thf  patti-in  tor  our  niotli'rn  aizriciiitural 
iMifiiiurriii^  curriculiini.  Thcsi-  men 
might  bt  tound  at  any  tinu-  either  coti- 
iluctint;  experiments  tor  research  proj- 
ects or  lecturing  to  a  group  of  students. 

One  such  pioneer  in  the  field  of  agri- 
cultural engineering  is  Harr\  !'.  Hate- 
man.  Mr.  Haten'.an  st.irted  high  school 
in  .Ma  islield,  Illinois,  but  after  a  year 
his  fanu'ly  nu)\ed  to  L  rbana.  Here,  at 
the  I  rbana  high  school,  he  completed 
his  higli  school  education. 

(ira<luating  from  high  school,  he  eii- 
tereil  the  I  ni\ersity  of  Illin')is  agricul- 
tural school,  which  he  graduated  from 
in  1032.  -At  this  time  a  relatively  new 
fieUI  had  opened.  It  was  called  farm 
mechanics  and  was  the  forerunner  of 
what  we  call  agricultural  engineering. 
because  of  a  scarcity  of  jobs  in  the  field 
of  agriculture.  Mr.  Hateman  chose  to 
return  to  school  to  study  this  new  cur- 
riculum. In  19.^4.  Mr.  Hateman  gradu- 
ated in  what  was  the  first  class  to  grad- 
uate in  agricultural  engineering  from 
the  L'ni\ersity  of  Illinois. 

After  graduation  he  worked  for  two 
years  with  the  soil  conservation  depart- 


II.\RRY   F.  BATEM.\N 

iiieiit  .ir  .Macomb  .iiul  Ru--luillc-.  In 
!'',?()  hi-  I'.ime  h.-ick  to  lliinoi,-  to  do  re- 
searcli  on  power  m,uliuicr\  ot  tile  faini 
whicii.  at  the  time.  \xas  jusr  coming  into 
its  own.  In  conjunction  with  farm  ma- 
chinery he  worked  with  farmers  in  re- 
search on  maintaining  the  efficiency  of 
tractors.  Another  item  that  Mr.   Hate- 


man worked  on  was  an  attachment  for 
C(Mnbines  which  vxoulil  enable  them  to 
iiar\est  sunflowers.  Sunflowers,  it  wa^ 
found,  ha\e  a  very  high  grade  nl  oil. 
The  attachment  was  developed,  bur  miii- 
I lower  pioduction  pro\ed  tmeconomic.d. 

I'or  the  past  two  \ears  .Mr.  Hatem.in 
lias  been  working  at  the  new  agricul- 
tural enguieering  evperiment  field  w  licic 
work  lias  been  done  on  corn  planting 
and  har\esting,  corn  shelling  with  a 
combin-,  an  adjustable  corn  picker,  and 
.1  nuilch  planter.  In  1048,  .Mr.  Hateman 
iecei\ed  his  master's  degree.  At  the 
present  time  he  is  doing  full  time  re- 
search. During  the  war,  however,  he 
taught  courses  in  Army  personnel  and 
diesel  engines  for  the  Navy,  here  at  the 
Iriiversitx'  of  Illinois.  Mr.  Hateman 
has  e\:-n  taught  (lEI)   101. 

.Mr.  liateman's  hobby  is  photography. 
Me  is  ;.n  a\id  amateur  photographer 
with  his  own  dark  room.  He  likes  to  do 
color  work  and  combines  his  hobby  with 
vacation  trips. 


The  teacher  had  forbidden  all  of 
the  pupils  from  eating  candy  and  chew- 
ing gum  in  class.  One  day  she  became 
(]uire  suspicious  when  she  s;iw  a  large 
luin|i  in  Jimmie's  cheek,  "jimmie,  ;ue 
you  chewing  gum  or  eating  candy?  "  siie 
asked. 

"Nah,"  replied  Jimmie.  "I'm  just 
soaking  up  a  prune  to  eat  at  recess." 


T7»OR  over  a  quarter  of  a  century  the  Pratt  &  Whitney 
■*■  Aircraft  Division  of  United  Aircraft  Corporation 
has  depended  upon  creative  engineering  to  bring  its 
products  to  the  forefront. 

How  well  this  idea  has  worked  i.s  amply  demon- 
strated by  the  outstanding  leadership  record  which 
Pratt  &  Whitney  has  established  in  both  piston  and 
turbine  aircraft  engine  types. 

And  for  the  future,  because  of  its  sound  engineering 
background  and  research  facilities,  Pratt  &  Whitney  is 
one  of  the  few  companies  in  the  country  to  be  selected 
to  develop  an  atomic  powered  engine  for  aircraft. 


pian  now  to  join 
PRATT  &   WHMTNEY 
AIRCRAFT 


Creative  engineering  will  continue  to  be  given  top 
emphasis  at  Pratt  &  Whitney— and  it  might  well  be 
the  best  answer  to  your  future  too — if  you  want  a 
chance  to  put  your  own  ideas  to  work. 

Why  not  find  out  where  you  could  fit  into  this  great 
engineering  organization?  Consult  your  Placement 
Counselor  or  write  to  Frank  W.  Powers,  Engineering 
Department  at 
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The  Torrington  Needle  Bearing 
is  designed  for  high  radial  loads 


The  many  lineal  inches  of  contact 
provided  by  the  larger  number  of 
small  diameter  rollers  give  the 
Torrington  Needle  Bearing  an  un- 
usually high  load  rating.  In  fact,  a 
Needle  Bearing  has  greater  radial 
capacity  in  relation  to  its  outside 
diameter  than  any  other  type  of 
anti-friction  bearing.  This  is  illus- 
trated in  the  table  below,  which 
compares  the  dimensions  of  three 


0.  D. 

1.  D. 

Axial 
Length 

Torrington 

Needle  Bearing 

No.  B-1616 

I'i" 

1" 

1" 

Ball  Bearing 
No.  405 

3.15" 

.98" 

.83" 

Bronze  Bushing 

3  sq.  in    area 

cf  bearing  surface 

IVs" 

11/2" 

2" 

bearings  with  identically  rated  ra- 
dial load  capacities. 

Precision  Manufacture  and 
Unique  Design 

The  exceptional  load  capacity  of 
the  Needle  Bearing  i^  the.  result  of 
proper  selection  of  steels,  precision 
workmanship  to  close  tolerances, 
and  the  application  of  modern  anti- 
friction principles. 

The  one-piece  shell,  which  serves 
as  the  outer  raceway  and  retains  the 
rollers,  is  accurately  drawn  from 
carefully  selected  strip  steel.  After 


forming,  it  is  carburized  and  hard- 
ened. There  is  no  further  grinding  or 
other  operation  that  might  destroy 
the  wear-resistant  raceway  surfaces. 
The  full  complement  of  thru-hard- 
ened, precision-ground  rollers  is  re- 
tained by  the  turned-in  lips  of  the 
one-piece  shell. 

As  the  shaft  is  intended  to  serve 
as  the  inner  race  in  most  applica- 
tions, it  is  hardened  and  ground  to 
correct  size.  If  an  unhardened  shaft 


ELECTRIC  DRILL 


The  outer  shell  is  easily  seated 
by  press  fit  into  a  straight  bore 
housing,  machined  to  the  proper 
dimensions.  No  complex  housing 
structures  are  needed  —  no  spacers, 
retainers  or  snap  rings  required. 
And  the  compact  size  and  light 
weight  of  the  bearing  itself  also  help 
make  the  end  product  lighter  and 
less  bulky. 

Wherever  high  radial  load  capac- 
ity is  vital,  but  space  and  weight  are 


Hi^h  radial  load  capacity  is  vital  in  many  bearing  applications. 


is  desirable,  inner  races  can  be  fur- 
nished with  the  proper  hardness. 

Pins  Features  For  Modern 
Design 

The  unit  design  and  compact  size 
of  the  Torrington  Needle  Bearing 
provide  other,  related  advantages 
which  are  being  utilized  in  more 
and  more  applications. 


at  a  premium,  Torrington  Needle 
Bearings  provide  an  ideal  solution. 
Future  advertisements  in  this 
series  will  discuss  other  specific 
advantages  of  Needle  Bearings.  If 
you  would  like  further  information 
on  these  or  any  other  type  of  anti- 
friction bearings,  our  engineering 
department  will  be  glad  to  be  of 
assistance. 


THE   TORRINGTON    COMPANY 

Torrington,  Conn.       •      South  Bend  21,  Ind. 
District  Offices  and  Distributors  in  Principal  Cities  of  United  States  and  Canada 


TORRINGTON  Nf£Dl£  BEARINGS 


NEEDLE  •  SPHERICAL  ROLLER  •  TAPERED  ROLLER   •   STRAIGHT  ROLLER   •   BALL  •   NEEDLE  ROLLERS 
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UHFTV  .  .  . 

{Coiiliiiiiiii  friiin  I'ligi  12) 
triim.  Howfvcr,  tin-  trick  in  thi-  real 
:in>wcr  laii  be  si-fii  by  CDiisideriiig  for 
:i  moiiunt  the  onliiiary  octaves  useil  in 
the  imisical  scale.  The  musical  note 
"A  "  tor  instance,  on  the  piano,  has 
IrequeMcies  ot  27.5.  55,  110.  220,  440, 
880,  1760,  and  .V520  vibrations  per  sec- 
ond. Now  each  octave  is  defined  as  the 
difference  between  successive  "A's,"  and 
as  \()U  can  see.  the  last  octave  contains  a 


A  mobile  unit  was  used  for  check- 
ing UHF  telecasts  from  the  experi- 
mental station.  (Courtesy  of  RCA) 

wider  range  of  frequencies  than  the  en- 
tire six  previous  octaves.  An  eiitireh  aii- 
alagoiis   definition   holds    for   the    radio 
spectrimi.  Thus  only  the  higher  octaves 
of  the  radio  spectrum  contain  the  neces- 
sary   band    width    to    support    the    tre- 
mendous amount  of  information  which 
is  broadcast  by  television  stations.  As  a 
consequence,   television   occupies  a   total 
VHP"  band  width  of  approximately  the 
same  fraction  of  an  octave  as  it  will  in 
the  LHF  band,  but  UHF  supports  70 
television  channels  against  12  for  \nil'. 
UHF.    then,    is    destined    to    become 
the  major  band   for  telecastiiij:.   It  will 
permit    nationwide    coverage     In     o\ir 
2,000  television  stations,  permitting 
cities  of  ^0,000  and  less  to  operate  their 
own     LHF    stations.    In    addition,    the 
tremendous  band  width  available  in  this 
portion    of    the    spectrum     will     permit 
broadcasting  of  much  larger  amounts  of 
information  than  was  hitherto  possible. 
Color    television,    which    ordinarily    re- 
quires about  a  10  megacycle  band  width, 
has   been   crowded    into   a   h   megacycle 
band  by  the  ingenious  methods  of  RC.'\ 
scientists.    Hut,    for    example,    if    three- 
dimensional  television  ever  comes  along, 
the   amount   of   information   which    will 
have   to    be    broadcast   will    be   so    larg.- 
that  these  channels  will  have  to  be  lo- 
cated even  higher  in  the  radio  spectrum. 
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Thus,  development  of  the  I  H  F  hand 
is  a  necessary  >tep  upward  in  the  de- 
velopment and  relinemeiif  ot  telexision 
broadcasting. 

It  was  the  Radio  Corporation  of 
America,  in  cooperation  with  the  Na- 
tional Broadcasting  Company,  that  first 
took  the  lead  in  the  development  of  the 
UHF  band  for  televiMon.  In  the  course 
of  sCM-rai  \ears  previous  to  I'US.  manu- 
facturers of  television  equipment  had 
been  conducting  tests  and  experiments 
designed  to  further  their  knowledge 
about  I  HF  television,  just  previous  to 
the  FCC  hearing  in  Septen\ber  of  that 
year.  KC.A  completed  an  extensive  field 
test  in  Washington.  D.C.  At  that  time, 
it  was  decided  by  RCA  that  the  only 
way  in  which  to  answer  all  the  ques- 
tions about  UHF  was  to  build  an;! 
operate  America's  first  ultra  high  fre- 
quency television  station. 

Bridgeport,  Connecticut  was  chosen 
as  the  site  of  this  station  because  of  its 
location  in  the  fringe  area  of  reception 
between  the  New  York  and  New  Haven 
television  stations,  and  because  the  hill\ 
countryside  provided  an  excellent  op- 
portunit;.'  to  study  the  problems  of  t^ln^- 
mission  over  unfavorable  terrain.  '1  In- 
actual  location  of  the  station  is  on  "Suc- 
cess Hill,"  a  rise  of  land  200  //  above 
sea  level  and  two  miles  northeast  of  the 
center  of  Hridgeport.  After  the  194S 
FCC  hearing,  preliminary  details  were 
quickly  settled,  and  the  project  moved 
ahead  rapidly.  The  transmitter  building 
was  completed  on  November  15,  104'), 
and  a  40  //,  specially  designed  antenna 
was  placed  atop  a  210  //  tower.  Station 
equipment  was  designed  by  RCA  and 
installed  and  operated  by  NBC  under 
the  call  letters  of  KC2XAK,  on  5.iO 
megacvdes.  The  entire  Bridgeport  field 
experiment  was  arranged  and  super- 
vised by  Dr.  C.  B.  Jolliffe,  vice  presi- 
dent and   technical   director  of   RCA. 

This  experimental  s  t  a  t  i  o  n  began 
broadcasting  on  Dec.  M),  194'),  as  the 
first  and  only  VHF  station  to  operate 
on  a  daily  programming  schedule.  No 
actual  programs  originate  from  station 
KC2XAK.  Instead,  it  is  provided  with 
a  ilirecr  microwave  link  to  WNBT  in 
New  York,  whose  regular  programs 
over  \   \\V. 

RCA  built  and  placed  50  experimen- 
tal UHF  television  sets  and  50  U H  F 
adapters  in  various  homes  within  the 
test  area.  These  homes  were  selected  so 
as  to  provide  a  fair  sampling  of  recep- 
tion conditions.  In  addition,  some  other 
manufacturers  have  taken  advantage  of 
this  opportunity  to  test  their  own  regu- 
lar UHF  receivers  and  adapters.  Be- 
sides till'  leceivers  placed  in  the  various 
homes  in  Bridgeport,  a  mobile  receiving 
unit  was  installed  in  a  station  wagon 
by  NBC,  and  used  to  check  the  recep- 
tion and  signal  strength  in  practicalK 
((liinliiniid  "11  PiiK<    -^4) 


SKIMMING  .  .  . 

{.('.<, iiliniiid  jiiiin  I'lU/i  14) 
umch  more  >table  arc  over  a  wide  range 
of  current.  Pre\io\is  arc  controls  ha\e 
been  based  on  either  current  or  voltage. 
The  new  one  f.ikc^  both  into  account. 
It  rr>pniuk  to  arc  dr(]p  variations  of 
±0.1  volt  or  a  current  change  as  small 
as  ±0.1  ampere.  'Fhe  new  arc  search- 
light re.-.ches  a  stable  condition  in  two 
seconds;  its  predecessors  required  fwo 
mimites. 

autoradiography 

The  advent  ot  atomic  energy  has 
greatly  widened  the  field  of  autoradi- 
ography, the  branch  of  jiliotography 
where  radioactive  materials  make  their 
own   shadow   jiictures. 

Autoradiography  is  the  technique  of 
locating  and  measuring  the  amount  of 
radioactive  elements  present  in  a  ma- 
terial by  means  of  photographic  regis- 
tration  of    the    rays   from   the   elements. 

The  technique  has  been  used  for 
years  in  the  study  of  naturally  radio- 
acri\e  parts  of  minerals  such  as  radium, 
actinium,  and  thorium.  As  long  as  the 
radioactive  elements  were  limited  to  the 
few  that  occur  naturalh',  however,  the 
field  was  limited.  But  use  of  the  atomic 


The  beam  candlepower  of  fhe  new 
searchlight  is  rated  at  fifty  million. 
(Courtesy   of   Westinghouse) 

pile  permits  proiluction  of  r;idioactive 
isotopes  of  practically  all  the  elements 
of  the  periodic  table. 

My  the  use  of  radioactive  isotopes  in 
conjunction  with  photographic  plates 
and  emulsions,  chemical  elements  can 
be  traced  in  various  substances,  reac- 
tions, and  processes.  'Fhis  is  an  ex- 
rremelv  valuable  tool  for  chemists, 
metallingisfs.  biologists,  and  petrograph- 
er>. 

In  autoradiography,  a  photographic 
(Cotiliniictl  on  P/u/c  .36) 
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Which  is  Uoi^  choice  for  the  future? 

•  It  takes  all  kinds  of  engineers  to  design,  produce  and  distribute 
Square  D's  broad  line  of  electrical  equipment. 

•  Throughout  its  years  of  expansion  Square  D's  prime  source  of 
engineering  talent  has  been  schools  such  as  yours.  Not  only  electrical 
engineers.  Mechanical  and  industrial  engineers,  too. 

Would  you  like  to  know  more  about  Square  D  and  the  opportunities  we  offer? 


'•'for  Vr.1.-  - 


services  '^T    "'''' 
'^es,  markets  ^n^ 

opportunities.  "^ 
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VOCATIONS  .  .  . 

{(iiitiliiiiiiil  jnim  I'lii/t  IS) 
to  ilrop  ti:  a  low  lit  six  billion  dollars 
or  jiinip  to  a  hijjh  ot  tufiit\-tivi'  bil- 
lion dollars.  'l"he  uncfrtaiiitv  ot  crop 
\iflds  and  animal  production  can  be 
modi  tied  and  cliriiinatcd  to  a  ^jrcati-r  ex- 
tent today  than  i-vi-r  bi-torc  by  the  agri- 
cultural t-ngineer  and  other  scientists. 
It  takes  an  infinite  amount  of  knowl- 
edge of  a  great  variety  to  supply  agri- 
culture with  the  means  and  know-how 
for  obtaining  high  \ields  ot  production 
and  for  scientific  advancement.  The 
agronomist,  animal  breeiier  geneticist, 
soil  scientist,  entomologist,  etc.,  all  oc- 
cupy an  important  place  in  our  agricul- 
tural ind  national  economy.  Regardless 
of  the  field  of  scientific  activif),  there 
are  iiuiumerable  jobs  which  require  and 
which  would  benefit  from  engineering 
applicatifMi.  For  convenience,  we  might 
divide  the  problems  involving  agricul- 
tural engineering  application  into  tuo 
general  classes:  (a)  those  u  liicli  .iic 
created  b\  nature,  and  (b)  those  cre- 
ated by  man.  Four  of  the  greatest  prob- 
lems of  nature  might  be  classified  as 
follows  (without  attempt  to  list  them 
in   the  order  of  importance )  : 

1.  lna<lequate   or    nonuniform    distri- 
bution of  precipitation. 

2.  Inundated    lands  oi'   water   logged 
soil. 


.■>.  I  n>easonal  changis  in  temperature 
residting  in  frost. 

4.  The  destruction  or  impairment  of 
agricidtuial  production  due  to  pesti- 
lence, ilisease.  and  weeds. 

The  problems  created  b\  man  are 
usuall)  the  result  of  his  tlisobedience 
of  the  laws  of  nature,  such  as  the  prob- 
lem of  .soil  ero-ion  and  the  depletion  of 
watL-r  refources.  .^!an's  problems  are 
also  a  product  of  h:s  desire  to  raise  his 
so-calL'd  standard  of  living  b\  the  ad- 
vancement of  the  arts  and  sciences  ;uid 
by  gre  Iter  production  ol  all  his  wants 
;uid  needs  with  reduced  expenditures  of 
rime  and  energy. 

Hou  far  have  we  come  in  solxing 
agriculture's  problems?  We  iia\e  de- 
veloped equipment  and  techniques  for 
supplementing  precipitation  distributed 
by  nature,  but  the  areas  in  need  have 
only  been  touched.  Hy  means  of  dams, 
(likes,  ditches,  drain  tile,  mole  drainage, 
and  soil  manipulation,  we  have  convert- 
ed former  worthless  waterlogged  soils 
into  rich  agricultural  lands.  Still,  tliere 
are  thnusiiiids  of  fertile  acres  to  be  re- 
claimed which  leaves  little  excu.se  for 
resting.  In  our  effort  to  prevent  frost 
damage  we  have  driven  in  a  small  wedge 
with  sn-.udge  pots,  oil  heaters,  fans, 
water  sprays,  and  infra-red  radiation 
heaters,  but  the  damage  to  crops  con- 
tinues virtually  unchecked. 

The    present    day    trend    in    which 


farmers  an  beginning  to  accept  spraying 
and  lusting  equipment  as  standard 
tools  of  agriculture,  much  like  the  plow, 
has  just  gotten  under  way.  'File  use  of 
such  equipment  promises  to  take  much 
of  the  w(.rk  out  of  one  of  agriculture's 
greatest  problems,  the  eradication  of  un- 
wanted jilants,  generalh  termed  weeds. 
A  word  of  caution  nu'ght  be  inserted 
here,  in  that  while  this  is  desirable  from 
the  \iew  point  of  production  of  specific 
products  and  food  crops  today,  it  may 
boomerang  to  d  e  s  t  r  o  y  many  plants 
which,  while  the\'  have  unknown  uses 
toda\',  nia.\  be  an  important  ke\  to  our 
econom>-  tomorrow.  At  all  times,  the 
agricuitiu;il  engineer  must  be  ;dert  and 
pcrcepiiw  of  the  needs  and  wants  of 
the  future.  In  terms  of  plant  disease 
and  p,'sril(nci',  \^■e  ;ire  still  luucji  further 
from  :lu-  answer.  The  cojitrol  or  eradi- 
cation ot  present  known  plant  diseases 
seems  to  bring  to  light  new  and  e\en 
more  dcxastating  ones.  Plants  and  ani- 
mals (le\  eloped  and  shaped  to  man's 
whims  will  alwa\s  be  open  to  attack  b\ 
the  secret  weapons  of  nature. 

It  is  not  difficult  to  |)ercei\e  the 
many  problems  that  nature  presents  for 
solution  by  the  agricultural  engineer. 
Nature  is  not  an  abeyant  old  lady  as 
some  pe.i|ile  would  like  to  dramatize 
here,  but  a  \ery  forcefid,  flexible,  ;uul 
creative  creature. 


Draws  a  line  1/IOfh 
of  a  mile  long  with 

1  filling: 

WORLD'S  ONLY 
DRAWING  INK 
FOUNTAIN  PEN 

with  inlerchongeable  nibs 


Sblican 


Saves    thousands    of    timo-wastlng 
pen  filling  operations  for  the  artist 
or   draftsman — Insures    uniform    thick- 
ness of  line  from   hairline  to  %"  thick. 
Ideal    for    lettering,     freehand    drawing, 
technical   drawing,   sketching,   or  stenciling 
with  the  Interchangeable  nibs.  Graphos  uses 
any  drawing    Ink,    black   or   colored.     Handles 
exactly    like    any    drawing     pen    —    beautifully 
balanced,    light  touch.   Time-tested — thousands   in 
use    in    leading    drafting    rooms   and   art   studios   all 
over  the   world.   Use   the   famous   PELICAN   WATER- 
PROOF   DRAWING    INKS    for    best    results. 
,4i»  your  denier  —  or  write  tor  illuitrated  bookleti 

JOHN    HENSCHEL    &    CO..    INC. 

105  East  29(h  Stroot,  Now  York   16,  N.  Y. 


Engineering  Graduates 

CONSIDER  YOUR  FUTURE 
IN  AIR  CONDITIONING 


WITH 


TRRHE 


Tranc.  a  leading  manufacturer  of  air  conditioning,  heating, 
ventilating  and  heat  transfer  equipment,  is  seeking  qualified 
engineering  graduates  for  interesting  careers  with  its  sales 
and  home  office  staff. 

Those  selected  will  join  the  Trane  Graduate  Training 
Program  at  La  Crosse  for  an  intensive  training  course  that 
will  prepare  them  for  responsible  positions  in  La  Crosse  or  in 
one  of  the  company's  80  sales  offices.  The  training  period  is 
financed  by  the  company  to  make  the  trainee  self-supporting. 

Men  who  have  completed  the  Trane  Graduate  Training 
Program  have  established  an  interesting  pattern  of  success 
with  the  company.  Included  in  this  number  are  the  president 
and  numerous  other  company  officers,  managers  of  a  major- 
ity of  the  sales  offices  and  home  office  sales  divisions. 

Trane  has  continued  to  grow  steadily  and  at  a  rate  con- 
sistent with  financial  stability.  Annual  sales  have  increased 
fourfold  in  the  last  ten  years.  Yet,  the  company  continues  to 
develop  new  products  for  new  fields  to  increase  its  potential 
business  opportunities. 

Based  on  past  record  and  future  possibilities.  Trane  offers 
you  outstanding  opportunities  in  one  of  the  fastest  growing 
industries.  For  more  information  write  for  the  brochure  "The 
Trane  Graduate  Training  Program."  It  contains  full  details 
as  well  as  a  complete  financial  report  of  the  company. 

THE  TRANE  COMPANY 
LA  CROSSE,  WISCONSIN 
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THE  DU  PONT 

DIGEST 


Ch.  E's  at  Du  Pont 

Work  as  production  supervisors  prepares 
chemical  engineers  for  jobs  in  management 


Operator  and  foreman  check  raw  material'^  on 
a  priitliiiimn  cunlrnl  hoard  which  records  every 
operation  in  a  Du  Pont  plant. 


THIRD  OF  A  SERIES 


The  last  issue  of  the  Digest  described 
the  broad  opportunities  offered 
chemical  engineers  in  research  and 
development  at  Du  Pont.  Now  let's 
look  at  the  opportunities  in  produc- 
tion supervision. 

In  this  important  phase  of  plant 
operation,  Ch.  E.'s  and  others  are 
responsible  for  investment  in  plant 
facilities,  supply  of  raw  materials, 
supervision  of  operation  and  main- 
tenance, cost  and  shipment  of  fin- 
ished products,  as  well  as  personnel 
relations,  training  and  safety. 


George  B  Bradshaw,  Jr.,  /.'  '^  <  h  I  Ml  T. 
'10,  a^^i\tant  superintendent,  in^pect\  a  unit 
used  m  ammonia  synthesis  operation. 

Normally,  chemical  engineers  en- 
ter production  supervision  by  reason 
of  preference  and  special  abilities. 
Their  first  step  depends  on  which  of 
ten  operating  departments  they  work 
in.  For  example,  in  one  department 
they  follow  a  training  program  as 
student  operators.  In  another,  train- 
i  ng  in  a  plant  laboratory  familiarizes 
the  engineers  with  processes  and 
1  roducts. 

After  the  training  period,  the  men 
are   given  supervisory   responsibUi- 


ties,  usually  starting  as  foreman.  At 
this  level  they  meet  problems  like 
these: 

1 .  Occasionally,  in  a  still  connected 
to  a  sulfonator  by  a  pipe  hne  with  a 
single  valve,  the  productdisappeared, 
and  residue  increased.  The  supervi- 
sor's study  of  control  data  showed 
that  small  amounts  of  gaseous  sul- 
fur trioxide  were  venting  into  the 
still  causing  decomposition  of  the 
product.  His  recommended  mstalla- 
tion  of  a  positive  pressure  block  in 
the  pipe  Une  eliminated  the  difficulty. 

2 .  A  high  temperature  batch  reaction 
process  was  revised  to  increase  pro- 
duction of  a  critical  material.  For 
safety,  adjacent  reactors  had  to  be 
shut  down  as  work  on  each  unit  pro- 
ceeded. Thesupervisor  planned  main- 
tenance and  batch  schedules  to  min- 
imize costly  do  wn-timeand  re-tramed 
personnel  for  the  new  process. 

In  solving  such  problems,  super- 
visors have  an  opportunity  to  use  all 
their  knowledge  and  ingenuity. 
Equally  important,  they  acquire  the 


background  and  varied  experience 
that  prepare  them  for  advancement 
to  responsible  positions  in  manage- 
ment and  administration. 


NEXT  MONTH— The  fourth  article  in  this 
series  will  deal  with  process  develop- 
ment— to  many  engineers  the  most  in- 
teresting part  of  plant  operation. 


Conrad  R.  Graeber,  Jr.,  B.S.Ch.E.,  Lehigh  '51, 
control  superiiiHor,  examines  flow  sheets  for 
the  manufacture  of  methaciylates. 


SEND  FOR  your  copy  of  "The  Du  Pont 
(Company  and  the  College  Graduate," 
40-pago  book  describing  opportunities 
for  men  and  women  with  many  types 
of  training.  Address:  2521  Ne 
liiiilding,  Wilmington,  Delaware. 


Inspecting  nylon  /ilamcntu  durlnn  manufac- 
ture. They  arc  made  hy  extruding  molten  poly- 
mer through  spinnerets  under  pressure^ 


jWj 


BETTER    THINGS    FOR    BETTER    LIVING 
.   .   .   THROUGH    CHBMISTRY 


Inlortnaliue  —  Listen  to  "Cavalcade  of 
■  Tuesday  Nights,  NBC  Coast  to  Coast 
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Keep  Learning... but  start  earning  at  SPERRY 


Graduate  Engini  i  rs  -  Join  Spcrrvs 
engineering  team.  In  one  ol  the 
research,  product  development  or  field 
jobs  now  open,  you  can  apply  your 
knowledge  immediately  and  keep  on 
learning  with  pay. 

Good  starting  pay.  Salary  increases 
as  vou  progress.  You'll  enjoy  the  advan- 
tace  of  working  with  acknowledged 
leaders  in  their  fields.  And  there  are  no 
routine  jobs  at  Sperry.  Every  joh  is  a 
challence  to  originality,  the  fresh 
approach.  We  otTer  many  incentives  for 
advanced  study  and  the  advanced 
thinking  so  helpful  in  getting  ahead. 

Immediate  Openings 

...  for  Aeronautical,  Electrical,  Elec- 
tronic, Mechanical  Engineers  -  Physi- 
cists -  Technical  Writers  -  Field 
Encineers  for  applied  engineering  both 
in  this  country  and  abroad. 

You'll  Work  in  Long  Island 
•   Attractive  location    comfortably  out- 
side of  but  convenient  to  New  York. 
Good  housing  and  living  conditions. 


•  Modern  plant.  Well-equipped  labo- 
ratories. Excellent  working  facilities. 

•  Or  in  the  field,  there  are  excellent 
applied  engineering  opportunities  in 
other  parts  of  the  U.  S.  and  overseas. 

•  Opportunities  for  rapid  advancement. 
Encouragement  to  continue  your 
education,  while  you  earn. 

•  1  iberal  empK>\L-e  benefits. 

You'll  Work  Under  a  Great 
Leadership  Tradition 

The  Spcrr\'  Ca  roscope  Company  with 
its  40-year  tradition  of  tackling  and 
solving  diflicult  problems- is  the  recog- 
nized "leader  in  developing  automatic 
controls  for  navigation.  From  Sperry "s 
work  in  gvroscopics  and  electronics 
have  eomV  the  G\  ropilot"'-   flight  con- 


troller. Zero  Reader-  flight  director. 
radar,  servo-mechanisms,  computing 
m;;chanisms,  communications  equip- 
ment and  manv  other  products  used  in 
the  air.  on  land  and  at  sea. 

Sperrx  sponsored  the  development  of 
the  klystron  tube  -  the  first  practical 
source  of  microwave  energy.  From 
Sperry  pioneering  have  come  a  com- 
plete line  of  Microlinc*  instruments  for 
precision  measurement  in  the  entire 
microwave  field. 

We  want  more  men  like  those  who 
have  built  up  this  fine  record  for  Sperry 
-  men  who  can  think  and  work  crea- 
tively, and  get  a  thrill  out  of  tackling 
and  solving  tough  problems.  It  will  pay 
men  with  saich  qur.lifications  to  write . . . 
EmpKnnicnt  Section  I  A  5 
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0.\>gcn  .  .  .  Ihc  has.c  ck-meiil  of 
life.  Il  breathes  life  into 
premature  babies  . . .  plucks  the 
sick  from  the  grave      .  produces 
steel . .  .  helps  build  bridges, 
planes,  ships.  It  is  the  partner 
of  man  —  and  industry. 


The  oxyacetylene  flame  and 

electric  arc  ...  an  unbeatable  team 

for  building  tools  of  war  —  and 

peace.  Economical . . .  versatile 

they  cut  and  sew  metals  into 

strong,  one-piece  units. 


af  ihe  fertfieis  of  pro^nsss  youH  M 

From  oxygen  for  incubators  to  o.xyacetyiene  flame  cutting  .  .  .  from 
gases  for  beverage  carbonation  to  sign  lighting  .  .  .  from  steel  mak- 
ing to  synthetics,  you'll  find  Air  Reduction  products  contributing 
to  the  comfort  and  convenience  of  daily  life. 

Results  of  continuous  research  and  development,  these  products  arc 
but  small  parts  of  Air  Reduction's  family  of  materials  and  processes 
aimed  at  filling  tomorrow's  needs  and  the  requirements  of  today. 

In  fact,  wherever  progress  is  racing  ahead  to  new  frontiers,  you'll 
find  an  Air  Reduction  Product. 

^^"^AiR  Reduction  Company,  Incorporated 


60  EAST  42nd   STREET 


NEW  YORK   17,   N.  Y. 


Divisions  of  Air  Reduction  Compony,  Incorporated, 
AIR  REDUCTION  SALES  COMPANY,  AIR 
REDUCTION  PACIFIC  COMPANY,  AIR  RE- 
DUCTION MAGNOLIA  COMPANY. ..(ncyus- 
Irlat  Gases,  Welding  and  Cutting  Equipment 
•  AIRCO  EQUIPMENT  MANUFACTURING 
DIVISION  •  NATIONAL  CARBIDE  COM- 
PANY ...  Co/cium  CorfaicJe  •  OHIO  CHEMI- 
CAL &  SURGICAL  EQUIPMENT  CO., 
OHIO  CHEMICAL  PACIFIC  COMPANY... 
Medico/  Gases  —  Apparatus  —  Hospital 
equipment  •  PURE  CARBONIC  COMPANY 
Corbonic  Gas  and  'Dry-Ice"  •  AIRCO 
COMPANY  INTERNATIONAL  ...  Export  • 
AIR  REDUCTION  CHEMICAL  COMPANY 
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UHFTV  .  .  . 

( ^iintiiiiiid  fr'iiii   I'lit/i    JS  ) 
all  sections  ot   tlu-  area  siT\iifil   In    tlic 
station. 

In  oriltT  to  obtain  a  ilirirt  compari- 
son bctwft-n  the  |H-rtotinancc  ot  a  I  111'' 
an.l  VHK  television  station.  N  HC  built 
anil  operateil  a  small  N'HK  transmitter 
with  the  same  antenna  elevation  as  that 
ot  KC2XAK.  From  the  sinuiltaneous 
operation  ot  both  transmitters,  valuable 
graphs,  charts,  ami  diagrams  pro\inj!; 
the  capabilities  a  n  il  pertormance  ot 
I  HF  in  comparison  with  VHF  were 
continuously  preparcil.  This  information 
was  turned  over  to  the  FCC  as  fast 
as  it  was  collectetl  and  distributed  to 
the  entire  television  industry. 

"Operation  Hridgeport"  was  brouglit 
to  a  dr:imatic  climax  in  September. 
I')S1,  when  the  entire  test  was  sum- 
marized and  the  report  made  a\  ail  able 
to  the  public.  The  crystallization  ot  two 
years  of  testing  into  one  comprehensive 
study  brought  out  conclusive  evidence 
that  a  major  television  expansion  is 
both  practical  and  possible  within  the 
I  HF  band.  In  particular,  four  points 
of  special  interest  to  the  public  were 
proven  by  these  tests. 

Television  reception  on  L  H  F  can  be 
just  as  clear  and  stable  as  on  \'HF.  In 
some  instances  it  is  even  better,  for 
UHF    pictures    are    not    bothered    by 


t\earby  .\ra\  e(|uipnifnt,  auto  iciu'tions, 
neon  >igns,  or  home  .ippliances,  which 
often  distort  and  otherwise  disturb 
\'l  1  F  pictures. 

I'resiMit  television  sets  made  l'\  most 
of  tlie  leailing  manufacturers  can  hr 
readih  :id.ipted  to  receive  botli  I  111' 
as  well  as  VHF  telecasts.  .Man>  manu- 
facturers have  alreaiK  demonstrated 
simple  LHF  converters  which  can  be 
readily  attached  to  present  .sets. 

.Actual  construction  costs  for  a  I  111' 
broadcasting  station  will  be  about  the 
same  as  foi  a  \"IIF  station.  In  addition 
to  makin;.'  more  channels  available  for 
TV',  there  is  also  the  possibilitv  with 
I'HF  of  operating  a  IHF  st.ition  as 
an  auxili.iry  of  a  major  VHF  station. 
Or  it  cihid  be  operated  as  a  network 
station  which  would  receive  and  re- 
broadcast  the  network  programs  instead 
of  operating  as  a  local  station.  This 
would  eliminate  costly  studio  equipment, 
mobile  units,  and  extra  personnel. 

However,  VHF  will  remain  the 
backbone  for  television  service  in  large 
cities,  ;ince  it  has  fewer  "shadow"  areas 
in  coverage  and  these,  in  most  cases, 
can  be  overcome  by  satellite  auxiliaries. 
I'HF  stations  have  limitations,  includ- 
ing the  requirement  of  more  power  for 
a  given  area,  and  deeper  shadows  or 
localities  receiving  no  signals.  I  H  F, 
then,  will  be  most  useful  in  areas  where 
the  VHF  band  is  completely  filled. 


Thus,  due  to  the  tremendous  advances 
in  r  H 1'"  during  the  past  few  vears,  a 
trulv  nationwide  television  service  has 
become  a  promised  reality.  Fore.seen  onlv 
a  few  years  from  now  is  the  time  when 
over  2,()(K)  television  stations  will  dot 
the  nation,  entertaining  some  ^0  million 
viewers  with  large,  network  stv  le  pro- 
grams. And  as  these  and  other  possibili- 
ties come  before  us,  there  emerges  a 
view  of  vast  new  horizons,  so  promis- 
ing that  thev  make  the  present  stage  of 
television  appear  as  little  more  than  the 
beginning. 


The  mental  patient  was  about  to  be 
released  after  twentv  vears  of  incarcera- 
tion. He  put  on  his  best  suit,  then  de- 
cided to  shave  himself.  As  he  stood  be- 


mirriH',   razo 
v  called  out. 


fore  th 
passing 
ve\'." 

As    he    turned    to 
razor    caught    in    til 


h;ind,  a  nurse 
,.o,i  luck,  Har- 


aiiswer  her,  tile 
string  supporting 
the  mirror  and  it  slipped  to  the  Hoor. 
The  patient  turned  around  and  found 
himself  gazing  at  the  blank  wall. 

"Darn  it,"  he  mumbled,  "just  my 
luck.  Just  as  I'm  ready  to  leave  here 
after  twenty  years  I   cut  m\    head  off." 

"I  tell  you  I  never  saw  such  a  fish.  It 
was  that  long." 
"I   believe   you." 


Three  cables  in  one! 

was  the  solution  sought,  for  supplying 
power,  operational  control  and  com- 
munication to  a  pumping  house  iVl  niiks  oil   shorL  in  Lake  Okee- 
chobee, riorida. 

As  usual,  Okonite  engineers  were  consulted  on  the  problem.  Their 
studies  showed  that  it  was  possible  to  combine  a  threefold  function 
in  one  cable.  This  was  accomplished  by  the  use  of  Okolice  high- 
voliage  insulation  whose  electrical  characteristics  permitted  carrier 
current  to  be  superimposed  on  the  power  conductors. 

The  result  was  a  single  Okonitc-insulated  cable  —  steel-armored  for 
the  4'/2  underwater  miles,  with  a  non-metallic  sheath   for  an  addi- 
tional 2'/;  miles  underground  — which  supplies  not  only  power  and 
operation  control,  but  a  communication  circuit  as  well. 
•      •      • 
Tough  jobs  are  the  true   test  of  electrical  cable  .  .  .  and 

~       _       installations  on  such  johs  usually  turn  out  to  be  Okonite. 


/iP% 


OKONITE  ^*^  insulafed  wires  and  cables 


Chemical 

ENGINEERS 


See  Your  Department 

Featured 

in  Next  Month's 


TECHNOGRAPH 
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we  ever 


run  out  of  gas? 


Running  out  of  the  crude  oil  that 
powers  and  lubricates  our  civilization 
is  not  an  immediate  danger.  Scientific 
methods  of  exploration,  drilling,  and 
recovery  keep  pushing  farther  and 
farther  into  the  future  the  day  when 
petroleum  must  be  supplemented  by 
other  raw  materials.  Wlien  that  day 
comes,  however,  there  is  no  danger 
that  the  American  economy  will  slow 
down. 


Standard  Oil  already  knows  how  to 
make  high-quality  gasoline  from  coal 
or  oil  shale.  The  supply  of  these  raw 
materials  is  far  greater  than  the  re- 
serves of  petroleum.  It  is  important 
that  the  research  and  development 
work  in  the  entire  field  of  synthetic 
fuels  continue  so  as  to  lower  the  cost 
and  raise  quality  still  higher. 

Work  with  synthetic  fuels  is  only 
one  example  of  how  Standard  Oil 
plans  ahead  to  serve  its  customers. 
By  working  to  keep  this  company  in 
the  forefront  of  one  of  America's  most 
competitive  industries,  our  research- 
ers and  engineers  are  helping  to  keep 
America  itself  ahead  and  to  make  life 
better  for  every  American. 


Standard  Oil  Company    standard) 
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•  ALBANENE,*a  K&E  product,is  the  preferred  trocing  paper 
in  thousands  of  drafting  rooms.  It  is  tronsparentized,  not  with 
inessy  oils  that  leak,  but  with  a  special  synthetic  trons- 
parentizer  developed  by  K&E.  ALBANENE  does  not  turn 
brittle  or  lose  its  transparency  with  time.  After  years  it  is  as 
good  as  new.  "Trade  Mark® 

KEUFFEL  &  ESSER   CO. 

NEW   YORK    •    HOBOKEN,   N.   J. 

CHicago  •  St.  louis  •  Detroit  •  Son  Francisco  •  Los  Angeles  •  Montreal 


SKIMMING  .  .  . 

iC'.ntiniu,!  from  I'aiji  2S ) 
i-iiuilsioii  is  placcil  in  contact  with  a  test 
sample  of  material  and  .selt-portrait  of 
the  surface  rejjistereil  by  means  of  the 
emanations  from  the  radioactive  atoms 
in  or  near  the  surface. 

It  the  surface  is  highly  active,  the 
pin  111  (•  Mia\-  consist  of  a  series  of  den- 
vii\  \. lines,  as  obtained  in  an  ordinar\ 
pliiit(i;ir.iph.  Ill  a  sense,  such  pictures 
arc  like  a  contour  map.  The  various 
densities  of  the  negative  indicate  the  in- 
tensity of  radiation  at  each  point  on 
the  surface  and,  therefore,  the  amount 
lit    radioacti\e    material    present. 

When  the  radioactive  atoms  In  th>- 
ni.iterial  are  \ery  sparse,  an  accurate 
microscopic  surve)'  of  the  contactini;: 
cniiiUion  can  he  made  after  develop- 
ment ,uiil  tile  concentration  of  radio- 
acti\e  atoms  (letcnnined  from  track 
counts. 

The  sur\ey  luetlunl  is  tedious,  but  it 
permits  very  great  sensitivity.  It  has 
the  advantage  under  certain  circum- 
stances of  giving  very  great  re.solving 
power  since  the  origin  of  the  tracks  can 
he  localized  within  about  1  111, ()()()  of 
an    inch. 

I'.muisions  of  \arious  seiisiti\  ities  to 
beta  raiiiation  have  been  made  avail- 
able for  autoradiography,  l.'sualh'  the 
highest  speed  emulsion  suitable  for  a 
desired  resolving  power  is  chosen  for  a 
particular  job.  The  fast  emulsions  have 
large  grains  and  low  re.solving  power. 
The  fine  grain  emulsions  ha\e  good  re- 
Mil\  in;:   power    bur   low   speed. 

sterilization  of  blood  plasma 

Hlood  plasma,  for  the  treatment  of 
military  casualties  as  well  as  civilians, 
ma\  soon  be  sterilized  with  high-energy 
elecrron  rays  more  efficiently  than  with 
methods  now  employed.  Hloo>l  plasma  is 
one  of  the  man\  materials  on  which 
electron  or  cathode  ray  sterilization 
might  be  used  effectively. 

The  major  advantage  of  cathode  ra\s 
in  killing  germs  and  molds  is  that  such 
sterilization  may  be  accomplished  with- 
out heating  the  material.  This  is  par- 
ticularly important  for  certain  drugs, 
and  other  products,  that  might  be  dam- 
aged by  heating. 

I  Itraviolet  rays  are  now  employed 
for  sterilization  of  hlood  plasma.  While 
the.se  ra\s  do  not  heat  the  plasma,  they 
do  not  penetrate  into  it  as  deeph  as 
wiiiild  the  high-voltage  cathode  rays. 
Thus  sterilization  with  electrons  might 
be  more  efficient. 

I'lirther  laboratoi\  work  is  needed  in 
order  to  make  sure  that  cathode-ray 
riiMtiiunt  of  blood  plasma  does  not 
c.iiise  the  formation  of  any  poisonous 
compounds. 

This  type  of  steriliz.ition  can  also  be 
used  to  sterilize  foods  such  as  meats, 
vegetables,  bread,  honex.  and  main 
other  products. 


36 


THE    TECHNOGRAPH 


Takes  a  lot  to  lay  a  carpet  in  the  jungle 


The  scene  is  "darkest  Africa". 

But  Africa  is  lightening.  Man's  quest 
for  minerals,  for  new  areas  for  agriculture 
and  trade,  is  slashing  ultra-modern,  glar- 
ing-white air  strips  in  once  impenetrable 
jungle. 

Those  pavers,  portable  air  compressors, 
pumps  and  air  tools — such  as  you  might 
see  working  a  city  street — are  Worthing- 
ton  Blue  Brutes  going  to  "lay  a  carpet" 
in  that  hole  in  the  jungle. 

Thus,  Worthington,  a  major  producer 
of  equipment  for  public  works,  industry 


and  farm,  brings  the  fruits  of  American 
technical  genius  to  the  strange  places  of 
the  world. 

And  illustrates,  too,  how  the  unique 
American  talent  of  diversification  helps 
public,  employees  and  stockholders.  For 
Worthington  makes  many  things — not 
just  construction  equipment  and  pumps, 
but  also  engines,  water  works  machinery, 
power  transmission,  petroleum  equipment, 
air  conditioning  and  refrigeration,  many 
others. 

Such  diversification  builds  slabilily  ,  .  , 


makes  Worthington,  1 12  years  old ,  a  strong 
link  in  the  far-flung  chain  of  American 
business. 

Worthington  Pump  and  Machinery 
Corporation,  Harrison,  New  Jersey. 

WORTHINGTON 


The    Sign    of   Value 
Around    the    World 


Good  Water  and  Sanltation-eng.. 
air  compressors  .  air  tools 


:<Wf- 


Mora  Abundant    Food  -  corr 
fertilizer    mixers      .      air  conditioning 
refngefotion     •     pumps 
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y^^^  ME  •  .  .  \ 

/an  AIRCRAFT  engineer?  ^ 

\  But  I  haven't     majored  in 

\ 

V       aeronautical  engineering    y 


That  doesn't  matter. 


N 


■  Lockheed  can  train  you...  f^ 
\     at  full  payl 


It's  your  aptitude,  your  knowledge  of  engineering  principles, 
your  degree  in  engineering  that  count. 

Those-plus  the  opportunity  Lockheed  is  offering  you -are  all  you  need  for  a 
career  as  an  aircraft  engineer.  In  Lockheed's  special  program  for  engineering 
graduates,  you  may  go  back  to  school,  or  you  may  convert  to  aircraft  work  by 

doing- on-the-job  training.  But  whichever  it  is,  you  receive  full  pay  while  learning. 

But  Lockheed  offers  you  more  than  a  career.  It  offers  you  a  new  life,  in  an  area 
where  living  conditions  are  beyond  compare.  Outdoor  living  prevails  the 
year'round.  Mountains,  beaches  are  an  hour  from  Lockheed. 

See  your  Placement  Officer  today  for  the  details  on  Locktieed's  Aircraft  Training  Program 
for  engineers,  as  well  as  ttie  better  living  conditions  in  Southern  California. 

If  your  Placement  Officer  is  out  of  the  illustrated  brochures  describmg  living  and 
v;orkmg  conditions  at  Lockheed,  write  M.  V.  Mattson,  Employment  Manager 


-J.<'r///f'rr/K^^^ 


raft  Corporation 


Burbank,  California 


This  Plane  made  History 


The  P-38  Lightning-  first  400  i 
per  hour  fighter-interceptor,  the 
■fork-tailed  Devil"  that  helped 
win  World  War  II. 


This  Plane  is  making  History 


The  Super  Constellation-  larger,  faster, 
more  powerful;  the  plane  that  bridges 
the  gap  between  modern  air  transport 
and  commercial  jet  transport. 

This  Plane  will  make  History 


The  jBt  of 

the  future- the  plane 

you  will  help  create— 

belongs  here. 


This  plane  -  which  exists  only  in 
the  brain  of  an  engineer  like  yourself 

IS  one  reason  there's  a  better 
future  for  you  at  Lockheed.  For 
Lockheed  will  always  need  engineers 
with  ideas,  engineers  with 
imagination,  engineers  who  build 
the  planes  that  make  history. 
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d^d~^~t  I  'W*'t  f^\r  A  'FAMILY  had  failed  to  make  a  living  on  a  worn-out 

\^\^  %/%>  m     my  my    J  _/\  New  England  farm.  Did  they  demand  government 

•^  subsidies,  checks  for  crops  they  didn't  raise,  high  prices 

for  crops  to  be  burned? 

They  would  have  scorned  such  things  —  scorned  and 
feared,  for  they  knew  from  days  under  a  foreign  despot  that 
where  government  money  goes,  government  control  goes,  too. 

No,  this  family  put  everything  they  owned  in  that  wagon, 
and  walked  beside  it  2,000  miles,  westward.  They  didn't 
know  what  was  ahead,  but  they  were  determined  to  keep 
on  going  until  they  found  a  place  of  freedom  where  they 
could  keep  their  self-respect. 

They  were  English,  Scotch,  Dutch,  Italian,  French  — 
people  from  many  places— all,  now,  Americans.  They  knew 
that  the  only  happiness  is  from  self-respect,  and  the  only 
way  to  self-respect  is  to  earn  your  own  way,  not  whine 
for  something  for  nothing. 

Their  sons  and  grandsons  started  grocery  stores,  became 
mechanics,  saved  their  money  and  started  factories. 
American  machines  bought  by  American  thrift  made  the 
factories  grow. 

And  that's  America.  Made  by  people  willing  to  walk 
2,000  miles  beside  a  wagon— to  find  opportunity.  If  such 
people  are  gone,  if  all  we've  got  left  are  soft  weaklings 
who  want  to  be  taken  care  of,  then  in  truth  American 
manliness  is  dead,  that  2,000  mile  walk  was  wasted,  and 
there  is  nothing  left  of  America  but  a  hollow  shell. 


WARNER 
SWASEY 

Cleveland 
Machine  Tools 

Textile 
.    Machinery    -^ 


YOU   CAN    MACHINE    IT   BITTER,   FASTER,   FOR    lESS    WITH    WARNER    S    SWASEY    TURRET    lATHES,    AUTOMATICS    AND   TAPPING    MACHINF? 
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Pnifi'ssor  Zotz  was  a  sworn  enemy  nt 

oeducation.    "It's   impossible,"    he   told 

•I   croup  ot    friends,  "to  teach  a  yoiuiK 

nan  mathematics  if  there's  a  girl  in  the 

vlass." 

"Come  now,  professor,"  someone  ob- 
jected, "surely  there  must  be  an  excep- 
rinn  to  that." 

"There  mit;ht  be."  >napped  Zot/, 
"but   he   \\iiul(ln't    be   wmth   t'.'.uhinj; !" 

.•\  sweet  oil!  lady,  always  eajier  to 
help  the  need\,  spied  a  particularly  sad 
hiokinj;  old  man  standinji  on  a  street 
corner.  She  walked  over  to  him,  presse<l 
a  dollar  bill  into  his  haml  and  said. 
"Chin   up." 

The  next  day,  on  the  same  corner,  the 
sad  old  man  shuffled  up  to  the  lady 
and  slipped  ten  dollars  into  her  hand. 

"Nice  pickinjr."  he  said  in  a  low  voice. 
"Paid    tunc   to  one." 


TECHNOCRACKS 


Two  Air  Force  men  watched  a  plane 
unload  at  a  Koreati  air  field.  "I-onk  at 
the  terrifying  insignia  on  the  side  of 
that    plane.  "   one   exclaimed. 

"Shhhhh.  Not  so  loud,"  the  other 
warned,  "that's  the  squadron  conim.uid- 
er   looking  out  the  window.  " 

As  the  cotuluctor  called  our  the  vari- 
ous names  of  the  streets,  the  country 
couple  became  more  and  more  une.'sy. 
The  conductor  called  "Maple.  "  then 
".Adams,"  then  "Rosewood."  The  coun- 
try man  grew  very  fidgety  and.  turn- 
ing to  his  wife  said,  "Isn't  it  time  we 
got  off." 

"Don't  show  your  ignorance,  Mat- 
thew," she  said.  "Wait  until  your  name 
is  called." 

*-       •       « 

.Arriving  home  earlier  than  usual, 
hubby  found  his  wife  in  the  arms  of 
his  best  friend.  Said  the  interloper:  "I 
love  your  wife  and  she  loves  me.  I'll 
play  you  a  game  of  cards  for  her.  It 
you  lose.  I  want  you  to  divorce  her 
and  I'll  marry  her.  If  I  lose,  I  pronuse 
never  to  see  her  again.  Will  you  play 
a  game  of  gin  rummy  for  her?" 

"Yes."  replied  the  husband,  "and 
how  about  playing  a  peimy  a  point  to 
make  it  interesting?" 

»■       »       * 

.A  man  was  pa.ssing  a  neighborhood 
store  and  heard  such  a  terrific  racket 
he  decided  to  itnestigate.  He  found  im 
one  in  the  place  but  the  proprietor. 

"Whom  \wre  you  arguing  with  in 
here?"  he  asked.  "\'ou're  all  alone." 

"I  get  bored,"  explained  the  prfiprie- 
tor.  "So  I  talk  to  myself." 

"Well,"  the  man  rea.soned,  "if  you 
talk  to  yourself  why  do  you  have  to 
argue?" 

"Because,  "  the  owiu'r  retorted.  "1 
can't  stand  a  liar!" 


I'ngiiHcr's  Voice  (over  the  phone): 
"Say,  Mahle,  may  I  coni<'  o\er  tonight?  " 

Coed's  \'oice:  "Sure,  Pete,  come  on 
over.  " 

I'jigineer's  Voice:  "Win,  this  isn't 
Pete." 

Cofd'>     Voice:     "This     isn't     .Mahli'. 

cither.  ' 

*        *        it- 
He    (at    mo\ies)  :    "Can    vou    sec    all 
right?" 

She:  "Yes." 

He:   "Is   there   a   draft   on    \ou?" 

She:  "No." 

He:  "Seat  comfortable?" 

She:    "Yes." 

He:    "Mind   changing   places?" 

The  mayor  had  just  laid  the  coinei- 
stone  for  a  new  wing  of  the  hospital 
;'.nd  the  spectators  awaited  his  speech. 

"What  can  I  do,  Mary?"  whisperc  il 
the  Ma\or  to  his  wife.  "My  speech! 
\\r   laid   the  cornerstone  on   top  of   it.  " 

I    want   my   peas   with   hone\,   and, 

like  I   tell  my  wife, 
riH'\-  do  taste  kinda   tunru.   but   it 

keeps   them  on   ni\    kiutc. 

*•        *        * 

Crossword  Answer 


(Puzzle  on  Page  36) 


The  nunister  had  been  asked  to  pre- 
sent the  prizes  to  the  winners  of  the 
local  dog  show,  but  when  he  got  there 
he  was  outraged  at  the  dress  of  some 
of  the  girls. 

"Just  look  at  that  \oung  person  there 
with  the  cigarette,  close-cut  hair,  and 
breeches,"  he  cried  to  a  bystander.  "Is 
it  a  boy  or  a  girl  ?" 

"It's  a  girl,  "  replied  the  other.  "She's 
ni\    daughter.  " 

"Oh,  torgi\e  ine,  sir,  "  apologized  the 
preachei',  "1  ne\cr  dreamed  you  were 
her  father." 

"Im    not,  "    was    the    reply,    "I'm    her 

mother." 

s-         *         * 

Bachelors  know  more  about  women 
than  married  men.  That's  why  they're 
bachelors. 

In  a  sechuled  corner  of  their  club,  a 
lilm  actor  was  being  berated  by  his 
wife.  "You  mean  skunk,"  she  announced. 
"Oi  all  low-down  reptiles  I  think  you 
aie  the  worst!  " 

The  actor,  noticing  that  a  group  of 
friends  had  taken  a  table  within  ear- 
shot, quickh'  broke  in,  "Quite  right, 
dear,    .And    what    else    did    you    say    to 

him  ?" 

#■        »        » 

■A  Russian  lecturer  who  insisted  that 
<l<niocracy  worked  only  for  a  few  was 
.isked  to  explain  a  photo  of  an  Ameri- 
r:!ii   pinking  lot  crowded   with   cars. 

".Aha,  look  at  the  hub  caps,"  he  said. 
"Most  of  them  are  owned  by  one  fel- 
low— Che\  rolet !  " 

"An  inmate  just  escaped  from  an 
asylum.  He  w.is  t.all,  thin  and  weighed 
250  pouiuis.  " 

"Tall,  thin  ami  weighed  _'t(I 
pounds  ?" 

"I    told   vou   he  was  crazv.  " 
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YOUR  BEARING  NOTEBOOK 


How  TIMKEN  bearings  help  a 
drum  stay  fit  as  a  fiddle 

This  hori/oiiial  hull  hlock  draws  lulling  at  I  =■()  to  600  fut't 
per  minute.  The  overhunj;  drum  on  which  the  tubing  is 
coiled  exerts  a  20,000  pound  pull.  To  carry  this  heavy  load, 
design  engineers  mount  the  drum  shaft  on  Timken  "  tapered 
roller  bearings.  Due  to  line  contact  between  rollers  and 
races,  Timken  bearings  provide  extra  load-carrying  capac- 
ity. Their  tapered  construction  enables  them  to  carry  radial 
and  thrust  loads  in  any  combination.  Shafts  are  held  in 
rigid  alignment.  Wear  is  reduced,  long  life  assured. 


Mounting  shafts  on 
TIMKEN  bearings 

Power  input  shaft  and  drum  shaft  of  the  horizontal  bull 
block  are  mounted  on  two-row,  non-adjustable  Timken 
bearings.  The  left-hand  bearing  on  each  shaft  is  fixed 
while  the  bearing  on  the  opposite  end  of  the  shaft  is 
free  to  float.  The  fixed  bearing  cup  in  the  power  input 
shaft  is  mounted  in  a  cartridge  to  provide  an  adjustment 
for  the  worm  wheel.  Lubricant  is  carried  to  the  bearings 
bv  means  of  a  circulating  t)il  system. 


TIMKEN 


TAPERED  ROLLER  BEARINGS 


Want  to  learn 
more  about  bearings? 

Some  of  the  engineering  problems  you'll  face 
after  graduation  will  involve  bearing  applica- 
tions. If  you'd  like  to  learn  more  about  this  phase 
of  engineering,  we'll  be  glad  to  help.  For  a  copy 
of  the  270-page  General  Information  Manual  on 
Timken  Bearings,  write  today  to  The  Timken 
Roller  Bearing  Company,  Canton  6,  Ohio.  And 
don't  forget  to  clip  this  page  for  future  reference. 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  (n  THE  TIMKEN  TAPERED  ROLLER  0=^ 
BEARING  TAKES  RADIAL  ^  AND  THRUST  -®-  LOADS  OR  ANY  COMBINATION  ^^ 


Ifs  up  to  You 


The  recent  disclosures  of  diminishing  reliance  on  moral  principles  on  the 
campus,  in  government  and  in  certain  industries  prompts  a  re-examination  of 
the  character  of  professional  ethics   as   related   to  the  engineer. 

A  recitation  of  the  recapitulation  of  the  Code  of  Ethics  as  prescribed  by 
the  Western  Society  of  Engineers  seems  in  order,  it  follows:  "The  ethical  stand- 
ards of  the  engineering  profession  should  be  those  of  a  fraternity.  The  engineer 
should  recognize  that  he  is  endowed  by  the  profession  and  the  state  with 
specialized  knowledge  for  peculiar  judicial  and  responsible  public  service 
involving  the  life,  safety,  comfort  and  convenience  of  his  own  and  coming 
gene'-ations,  and  that  in  response  to  these  he  should  so  conduct  himself  as 
to  be  appreciative  of  his  indebtedness  to  his  profession  for  his  opportunity  and 
make  return  by  every  effort,  by  a  life  of  special  usefulness  devoid  of  unseemly 
greed,  and  filled,  if  possible,  with  a  multitude  of  those  small  courtesies,  the 
practice  of  which  encourages  the  spirit  of  forbearance  and  is  helpfully  conducive 
to  the  fine  art  of  living  well  together." 

It  is  significant,  I  believe,  that  by  and  large,  professional  engineers  have 
not  been  involved  in  scandals  associated  with  public  morals.  The  engineer 
has  been  tutored  well  in  the  classroom,  and  on  the  job,  along  the  paths  of 
fair  dealing,  trustworthiness  and  honesty. 

The  heritage  of  the  engineer  is  one  of  devotion  to  duty,  perserverance 
and  unimpeachable  conduct.  One  who  might  be  inclined  toward  devious 
practices  might  well  examine  the  life  histories  of  those  engineers  who  made 
this  country  great.  The  engineer  in  social,  professional  or  political  life  has 
consistently  conformed  to  his  code  and  the  public  has  rewarded  him  for  it. 

But  let's  not  think  the  battle  is  over.  Each  one  of  us,  every  day,  is  faced 
with  alternate  solutions  of  an  ethical  situation  which  must  be  met.  The  way 
we  handle  them  while  we  are  in  the  classroom  will  be  a  guide  to  the  methods 
of  attack  to  be  employed  in  later  life. 

The  standards   have  been   set  down,  the  rest  is  up  to  you.     W.H.B. 
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...  to  lu-lp  iiu'tal  louiidries  sjxhhI 
up  the  prcxluction  of  castings  for 
tank  armor  and  other  defense 
needs. 

SOLUTION  . .  • 

. . .  Truline®  Binder  ...  a  low-cost 
Hercules  resin  used  in  sand  for 
making  cores,  or  centers  of  the 
molds  into  which  the  molten  metal 
is  poured.  Truline  speeds  produc- 
tion two  ways— it  increases  out- 
put of  baking  ovens  by  permitting 
faster  baking  of  large  or  small 
cores;  and  provides  more  thor- 
oughly baked,  more  uniform  cores. 

COI,l£G£  MEN... 

This  is  but  one  example  of  the 
far-reaching  chemical  develop- 
ments in  which  you  could  partici- 
pate at  Hercules— in  research, 
production,  sales,  or  staff  opera- 
tions. It  suggests  the  ways  Her- 
cules' products  serve  an  ever- 
broadening  range  of  industries 
and  end -uses. 


Hercules'  business  is  solving  problems  by  chemistry  for  industry . . . 


% 


. . .  rubber,  insecticides,  adhesiies,  soaps,  detergents,  plastics,  paint,  varnish,  lacquer,  textiles,  paper, 
to  name  a  few,  use  Hercules®  synthetic  resins,  cellulose  products,  chemical  cotton,  terpene  chem- 
icals, rosin  and  rosin  derivatives,  chlorinated  products  and  other  chemical  processing  materials. 
Hercules'^   explosives  serve  mining,   quarrying,   construction,   seismograph  projects  everywhere. 


HERCULES 


HtnCVLES    POWDER.   COMPANY    Wilmington  99,  Delaware 
Sales  Offices  in  Principal  Cities 
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our  cover 

The  chemical  industry,  so  vital  to  our  security,  is  exemplified 
in  this  view  of  a  Tennessee  phosphate  plant.  The  chemical  engi- 
neers we  salute  in  this  issue  are  helping  to  provide  America 
with  the  materials  she  needs  for  farm,  home  and  industry. 
Chemistry  has  taken  the  processes  of  nature  and  applied  them 
to  the  needs  of  man.  (Cut  courtesy  Monsanto  Chemical  Company). 


our  frontispiece 

"To  Nourish  a  Nation,"  the  chemical  industry  has  led  in  the 
development  of  fertilizers,  food  preservatives  and  important 
by-products  associated  with  food  processing.  The  phosphate 
industry  is  a  leader  in  providing  much  needed  nutrients  in  the 
soils  of  America's  forms.  Chemical  engineers  hove  developed 
numerous  additives  to  soils  which  enable  the  farm  to  increase 
land     output.       (Cut     courtesy     Monsanto     Chemical     Company). 
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cracking  the  whip  over 


THE    BIG    CATS 


by  Daniel  Stanfil 


The  fluid  caral\tic  crackiiif;  procfss 
t'inerged  from  the  laboratory'  during  thi- 
war  years.  Today  it  shows  many  ad- 
vantages over  other  processes  used  by 
the  industry.  Once  a  iniit  is  running, 
the  heat  requirements  of  the  various 
parts  of  the  unit  are  balanced  by  the 
heat  generation  of  other  portions,  ami 
little,  if  an\',  outside  heat  is  required. 
Higher  yields  of  the  most  desirable  pro- 
ducts are  obtained  and  only  a  small 
percentage  of  these  products  need  fvu- 
ther  processing.  It  can  successfulh 
crack  naptha  cuts,  Icero.sene,  light  or 
heavy  gas  oil,  and  some  types  of  re- 
duced crude  oil.  It  can  be  operated  to 
produce  either  aviation  gasoline,  high 
grade  motor  gasoline,  or  raw  materials 
for  the  production  of  chemicals  a  n  d 
s\'nthetic  rubber.  The  simplicit\  of  the 
process  eliminates  e\pensi\e,  intricate 
mechanical  equipment.  Continuovis  and 
\ery  accurate  control  may  be  accomp- 
lished  simply  by  using  valves. 

The  catahst  cracking  process  also  al- 
lows great  flexibility  of  operating  con- 
ditions. Such  things  a.s  the  catalyst-to- 
oil  ratio  and  space  velocity  per  m  i  r 
changing  the  relationship  of  desirable 
products  over  a  wide  range  to  meet 
market  demands.  Today,  the  catalytic 
process  has  largeh  replaced  other  pro- 
cesses and  is  a  basic  tool  for  breaking 
down  long-chain  a  ii  d  high-molecular- 
\\  eight  hydrocarbons  into  molecules  that 
boil  within  the  gasoline  temperature 
range. 

The  fluid  catalytic  cracking  process 
emplo>s  a  finely  divided  catal\st  sus- 
pen<leii  in  gas  or  vapor,  so  that  it  flows 
through  the  equipment  with  flow  char- 
acteristics re.sembling  those  of  a  liquid. 
T  h  e  catalyst  is  brought  into  intimate 
contact  with  the  oil,  causing  the  oil  to 
change  its  molecular  structure. 

The  success  of  the  process  depends 
upon  the  fluid  principle.  As  with  most 
enigineering  designs,  the  idea  is  quite 
ingenious  but  is  relati\ely  simple  in 
theory.  In  the  accompanying  diagram 
(figure  1),  it  is  desired  to  move  the 
cat;d\st  from  vessel  A  to  vessel  H.  The 
powdered  catalyst  (average  particle  dia- 
nuter,  D.OOJ")  falls  down  pipe  C,  but 
ar  the  junction  of  C  and  D  it  packs 
tiglui\    and   the   flow   is  stojiped.    H\    two 


simple  additions,  the  catalyst  can  be 
made  to  flow  from  A  to  H,  and  at  the 
same  time  a  complete  cycle  is  set  up. 
These  changes  are  shown  in  figure  2. 
By  the  addition  of  a  valve  at  the  lower 
end  of  standpipe  C,  and  the  injection 
of  air  or  vapor  at  the  bottom  of  D,  a 
carburetor  condition  is  set  up  which 
carries  the  catahst  aloft  as  a  fluid  to 
\  essel  H.  No  mechanical  force  is  used  : 
the   pressure  head   maintanied   in   .A   plus 


the  force  of  the  h  o  t  partialK-packeil 
catahst  in  C  is  sufficient  to  overcome 
the  opposing  forces — the  pressure  in  B, 
the  force  of  gravitw  and  friction  los.> 
iluring  the  mo\ement  through  I).  A 
similar  set  of  return  pipes.  E  and  F,  are 
attached  to  \essel  H  .uid  the  c\cle  is 
complete. 

In  actual  operation,  vessel  A  is  the 
regenerator  for  spent  catalyst,  and  \es- 
sel  H  is  the  reactor  for  the  fresh  catalxst 
and  oil  vapor  charge.  Some  of  the  num- 
erous advantages  of  this  fluid  principle 
are  as  follows:  A  highl\  turbulent  bed 
in  the  reactor  (vessel  B)  provides  inti- 
mate contact  between  catalyst  and  va- 
por. The  ability  to  closely  control  re- 
action conditions  over  a  wide  range  pro- 
duces optinnim  yields  with  uniform 
qualit)  of  products.  Continuous  uniform 
regeneration  ( in  pipe  1'  and  \  essel  .A ) 
is  obtained  with  a  minimum  degradation 
of  catahst  activity.  The  fluid  catahst 
may  be  circulated  freely  without  regard 
to  limitations  of  mechaiucal  transfer 
equipment.  Flows  are  maintained  by 
self-perpetuating  hydrostatic  heads  (at 
the  bottom  of   pi|ics   1)  .ind    !•'. ) 


The  principle  disad\antage  of  the 
catalyst  cracking  process  is  the  eroding 
or  "sandblasting"  effect  that  the  moving 
catalyst  particles  have  on  the  equiptiient. 
A  wide  variety  of  catalysts  a  r  e  used. 
For  example,  a  synthetically  produced 
silica-alumina  catalyst  yields  the  highest 
octane  number  and  a  les.ser  amount  ot 
gasoline,  while  m  ore  gasoline  with  a 
lower  octane  number  i  s  produced  b\ 
using  a  natur.il  silica-alumnia  catahst. 
\  et  the  oiih  difference  between  these 
two  silica-alumina  catalysts  is  in  their 
physical  form ;  the  synthetic  is  smooth 
and  has  less  exposed  surface  per  unit 
of  mass  than  the  natural  rough-ground 
catahst. 

Figure  3  shows  a  simplifieil  iliagram 
for  a  typical  M.  W.  Kellogg  Fluid 
Catalytic  Cracking  Unit.  Hot  catalyst 
at  a  temperature  of  approximately 
110(1  F  passes  from  the  regenerator  into 
the  regenerator  standpipe  a  n  d  flows 
down  to  the  oil  injection  point  wheie  it 
flash-vaporizes  the  fresh-oil  charge 
which  has  been  preheated  to  balance  the 
total  heat  requirements  of  the  reaction. 
The  mixture  of  oil  \  apors  and  catalyst 
is  forced  up  the  reactor  feed  line  by  the 
pressure  head  tnaintained  in  the  regene- 
rator plus  the  force  of  gravity  exerted 
on  the  dense  catalyst  in  the  catalyst 
standpipe,  the  pump  serving  merely  to 
bring  the  oil  to  the  oil  injection  point. 
The  hot  mixture  then  enters  the  re- 
actor where  the  catalyst  settles  to  a  well- 
defined  level  and  forms  a  bed.  the  deptli 
of  which  regulates  the  time  of  reaction. 
The  beii  is  maintaineil  in  a  fluid  turbu- 
lent condition  by  the  entering  feed  \  a- 
pors.  Continually  passing  upwards, 
these  oil  vapors  effect  intimate  contact 
\\  ith  the  catalyst  and  produce  a  uniform 
temperature  (9()()-950")  throughout  the 
bed.  As  cracking  progresses,  c  o  k  e  is 
formed  on  the  catalyst. 

The  spent  catalyst,  l.iden  with  I'oke, 
is  continualh'  and  automaticalh  with- 
drawn through  a  slide  \  a  1  \  e  to  the 
spent-catalyst  stripper,  where  the  ad 
sorbed  and  entraineil  vapors  a  r  e  dis- 
sociated from  the  catalyst  and  carried 
by  a  counter  stripping  medium  back 
into  the  top  of  the  reactor  vapor  space. 
Spent  catalyst  in  the  stripper  separates 
(lon/iniii'il    on    page   26) 
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The    Unit    Operations    Laborato 
extends   through    three   stories. 


y,     largest     laboratory 


building, 


than  (jdCN  tile  (•ii;;iiic(T.  (  )t  tluNi-  IS 
lidurN,  \2  arc  ciccrivcv  u  liirli  the  fiij;i- 
riccr  often  takes. 

i  he  second  rei|iiirement  tor  a  cliemi- 
cai  eiiciiieer  is  a  thoroujih  knowledge 
ot  the  unit  operations:  thiid  thnv.  heal 
transfer,  distillation,  evaporation,  a  n  d 
filtration.  It  is  the  polie\  of  the  curricu- 
lum, according;  to  Doctor  H.  !•".  john- 
vtunc,  hc.id  ot  the  (li\isl(in.  to  provide 
tlu-  tuiid.inicnIaK.  .it  hoth  the  under- 
graduate and  ^r.iduate  le\els.  in  such  a 
\\a\  that  the  chenucal  engineer  from 
Illinois  can  work  in  an\  chemical  indus- 
tr>.  The  student  is  taught  analytical 
thinking  and  interpretation  of  data  as 
well  as  the  basic  subject  matter,  lie  is 
trained  in  such  a  wa\  that  he  can  do 
man\  of  the  jobs  of  the  elect ric.il  oi 
mechanical    engineer. 

1  hat  the  di\ision  has  li\ed  up  to  its 
aims  in  the  past  is  evident  from  the  suc- 
cess a  n  d  reputation  of  its  graduates. 
Among  the  best  known  are  Professor 
K.  R.  Cilliland,  'M).  head  of  chemical 
engineering  at  M.l.T. ;  Professor  1!.  \V. 
Comings,  '.^0,  h  e  a  d  of  chemical  and 
metallurgical  engineering  at  Purdue: 
1' rank  .Smith.  '.>(),  manager  .ind  director 
of  research  ot    I'.in  American   Petroleum 


the  Technograpb  features  the 


Chemical    Engineering    Division 


by  Tom  Tucker,  ch.e.  '53 


In  this  day,  it  in  news  when  an  engi- 
neer has  time  for  athletics,  but  in  I.S6S, 
one  year  after  the  I  ni\ersity  was  char- 
tered, every  chemistry  student  at  Illinois 
could  be  found  on  the  baseball  diamoiul. 
However,  it  was  not  as  easy  a  life  as 
it  appears  to  have  been — the  department 
of  chemistry  was  located  in  a  building 
on  the  playing  field.  Setting  a  precedent 
which  is  still  being  followed,  the  de- 
partment grew  until  a  new  building  w  as 
constructed  for  it.  That  building  is  still 
standing.  It  is  so  small  that  most  stu- 
dents can  not  see  win  it  was  ever  built. 
The  buil.ling  is    Marker    Hall. 

In  IS'M,  a  young  man  named  Samuel 
Wilson  Parr  came  to  the  I  nivcrsity  as 
a  professor  of  applied  chemistry.  Ten 
\ears  later,  he  initiated  the  curriculum 
of  chemical  engineering  at  Illinois,  one 
of    the   first    five   in    the  country. 

.At  the  begiruiing  of  this  century,  there 
were  no  chemical  engineers  as  we  know 
them  today.  The  industrial  chemist 
found  the  best  method  for  production 
on  a  commercial  basis  bv  trial  and  error. 


He  p;iid  little,  if  any.  .ittention  to  the 
mechamcal  end  of  production,  leaving 
this  entirely  in  the  hands  of  the  me- 
chanical engineer.  The  mech.inical 
engineer  did  his  job  on  ,i  cut  -  and  - 
try  basis.  Neither  the  chemist  nor  tlie 
engineer  maile  any  effort  to  see  the 
other's  problems.  This  was  the  situation 
when  the  chemical  engineer  entered. 

At  the  dedication  of  the  Mast  Chemis- 
try building  in  March,  lISj,  Doctor 
Donald  H.  Keyes,  tormerh  ot  the  I  m- 
versity  faculty  and  now  with  the  He\- 
ilen  Chemical  corporation,  made  the  tol- 
lowing  Stat  e  m  e  n  t  on  the  nature  of 
chemical  engineering:  "Chemical  engi- 
neering is  the  art  of  translating  test  tube 
results  from  the  chemical  laboratorv  into 
fidl-scale  commercial  production.  If  suc- 
cess is  obtained,  t  h  e  business  prospers 
arxl  the  public  is  benefited  both  from 
the  standpoint  of  health  and  happiness." 

Chemical  engineering  requires  an  ex- 
tensive background  of  chemistr\.  For  .i 
bachelor's  degree,  the  Illinois  chemist 
t;ikes   onl\     IS    more   hours    in    clicmistrv 


Comiiain  ;  Dutnr  I).  M.  W'roughtoii. 
'.id.  Iiead  ot  the  .Atomic  Knergy  Division 
of  the  W'estinghouse  Company;  Doctor 
R.  I..  Pigford.  '4_'.  I  nivcrsitv  of  Dela- 
ware; Doctor  W.  L.  Faith,  Ph.D.  '32, 
Corn  Products  Refining  Company  ;  Doc- 
tor X.  W.  Krase,  'IS,  of  the  Du  Pont 
Corporation;  S.  D.  Kirkpatrick,  Iti, 
McCiraw  Hill  Hook  Compain  ;  ;ind 
man\  other  Illini  chemical  engineers. 

Further  evidence  of  the  quality  of  the 
work  111  the  division  is  found  in  the 
number  of  prize-winners  in  the  student 
contests  sponsored  by  the  .Americ.in  Ins- 
titute of  Chemical  Fngineers.  In  17 
>ears  of  competition,  the  I  ni\ersity  has 
w  on  ti\  e  f  i  I  s  t  pri/es  and  six  other 
prizes,  a  record  which  surpasses  that  of 
anv  school  in  the  country.  The  I  ru'ver- 
sit\  of  Illinois  also  ranks  first  in  the 
number  of  undergraduate  students  who 
go  oil  to  take  advanced  degrees  in  chemi- 
cal engineering.  Doctor  Johnstone  and 
his  staff  encourage  their  students  to  take 
graduate  work    .if   sonic  other  school    in 
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Older  to  broailcn   tlicir  rrainiiin  .iriil   yet 
a   (littcreiit   \"ic\\|i(jirit. 

Srill  anorhcr  tirsr  bi'lon^is  to  chcinltal 
i-nt;iiK'(-nng,  Illinois  s  r  \  1  c.  Thf  tirst 
laboiator\  to  study  high  pressuiT  reac- 
tion in  an\  imiversit\'  in  the  coimtrv 
was  established  here  in   i')2(). 

Since  the  currieuluni  was  started  in 
I'MII,  about  IJOO  students  ha\e  received 
the  degree  ot  Bachelor  of  Science  in 
chemical  engineering.  The  largest  num- 
ber of  graduating  s  e  n  i  o  r  s  was  SS  in 
l')46.  At  present,  there  are  ItS  undei- 
Liraduate  chemical  engineering  stu<lenf- 
and  J.I  graduate  students  on  the  campus. 
( )ther  undergraduate  students  are  en- 
rolled at  Chicago  Undergraduate  l)i 
\  ision   at  the  Navy   Pier. 

'1  here  are  two  optional  ciu'ricula  in 
chemical  engineering,  one  requiring  foui 
\ears  of  study  and  the  other  five  vears. 
The  four-year  curriculum  is  for  the  higii 
school  graduates  w  h  o  have  had  good 
training  in  high  school  chemistry,  piiy- 
sics,  mathematics,  and  Ci  e  rm  a  n  or 
French.  In  this  curriculum,  there  are 
a  number  of  special  courses  which  are 
offered  onh  to  chemists  and  chemical 
engineers.  These  courses  have  accele- 
rated schedules  which  are  made  possible 
by  the  excellence  of  the  high  school 
training.  For  students  who  can  not  get 
the  training  necessary  for  the  four-yeai' 
curriculum,  the  five-year  course  has 
been  established.  This  is  essentially  the 
same  as  the  shorter  course  with  the  dif- 
ference in  the  number  of  hours  of  ele- 
mentary chemistr\',  mathematics,  and 
language.    There  are  also  more  electives 


projection   booth   was  placed   in  the  main   lecture  room. 


equipped 


in  the  fi\e-\ear  cuiriculum,  so  that  moie 
liberal  arts  and  economics  courses  ma\ 
be  taken.  Students  who  are  particularly 
interested  in  sales  and  administration  in 
the  chemical  a  n  d  oil  industries  often 
take  the  longer  curriculum. 

The  division  of  chemical  engineering 
also  offers  an  optional  curriculum  in 
bioengineering  for  s  t  u  d  e  n  t  s  who  are 
interested  in  the  fields  of  industrial  fer- 
mentation, antibiotics,  pharmeceuticals, 
aiul  the  like.  (Graduates  of  this  option 
receive  the  same  degree  in  chemical  engi- 
neering as  those  in  the  regular  curricu- 
lum. Illinois  was  among  the  first  to  of- 


The    main    lounge    of    the    East    Chemistry    building    features    the    latest 
developments    in    modern   design    and    comfort. 


ler  traim'ng  in  this  field.  In  chaige  of 
bioengineering  is  Doctor  R.  K.  Finn. 
Doctor  Finn  came  to  Illinois  three 
\ears  ago  from  the  l'ni\ersit\'  of  Minne- 
sota. 

It  was  mentioned  e  a  i'  1  i  e  r  that  the 
chemistrv  laboratorv  was  formerh  lo- 
cated in  Harker  Hall.  In  1901,  the  de- 
partment mo\ed  into  a  new  and  larger 
laborator\-  which  is  now  the  west  hall 
of  Noyes  laboratory.  The  east  portion  of 
that  building  was  added  in  I'Mfi.  Then 
the  Chemistry  .Annex  was  built  in  l''.^_'. 
Still  there  was  not  enough  loom  toi 
"the  strongest  department  of  chenu'stry 
in  the  coiuitry,"  as  it  is  referred  to  b\ 
Doctor  James  B.  Conant,  president  of 
Harvard  University.  In  1947,  construe 
tion  was  started  on  the  new  Fast  Chemi- 
stry building  for  the  chemical  engi- 
neering a  n  d  biochemistry  divisions  of 
the  department.  This  ^.\4(I0, 0(1(1  build- 
ing was  opened  to  classes  in  l''ehruar\, 
10  Ml. 

The  facilities  ot  the  new  building  are 
iMisurpassed  by  any  college  lab(uator\ 
in  the  country.  Of  the  .sexen  floor  le\els 
in  the  building,  t  w  o  a  r  e  devoted  to 
ventilation  and  maintenance. 

The  m  a  i  n  laboratories  in  the  new 
building  are  the  unit  process  laboratorv, 
the  high  pressure  laboratory,  the  unit 
operations  laboratory,  and  the  process 
development  laboratory.  The  high  pres- 
sure laboratorv,  loc.-ited  on  the  ground 
floor,  is  capable  ot  wcuking  up  to  100,- 
000/>.f('.  It  is  the  onlv  one  ot  the  tour 
laboratories  which  does  not  occupv  more 
than  one  floor  level. 

I  he  process  development  laboratoiv. 
or  pilot  plant,  runs  through  the  third 
and  fourth  floors.  There  are  two  steel- 
grill  me/./,anines  above  the  lower  floor 
level  at  9  and  10  feet.  These  mezzanines 
provide  three  working  levels  to  enable 
the  operation  of  t.ill  eijuipment  in  the 
l.-iboratorv.  It  is  in  laboratories  such  as 
( lonliinii  il   (III    l^iii/c   2S  ) 
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engineers  strut  their  stuff  at  the  . 


1952    Engineering    Open    House 


by  John  Schultz,  cer.e.  '52 


St.  I'atruk  iiiMilc  Ills  initial  a|>|«'ar- 
aiKi-  Dti  lampii.s  thi>  M-ar  incoiispiciiousK 
anil  alu-ad  oi  sclu-iluU-.  He  arrived  on 
the  nijjht  of  March  IJ,  two  ilays  before 
he  was  expected,  in  a  green  sawed-ofl 
rocket  ship  which  landed  on  the  lawn 
of  the  Klectrical  Kngineerini;  Muildiny; 
in  the  ilead  of  nijiht.  'riuiuj;h  n()b(iii\ 
saw  liini  land,  the  e\idence  ot  his  pie>- 
eiKc  \\  aN  imtnistakable.  The  rocket  sliip 
hail  been  spotted  hurlinj;  toward  the 
area  from  outer  space  several  days  be- 
fore by  celestial  observers,  but  the  time 
nf  his  arrival  could  not  be  determined. 
On  the  morninf;  of  Thursday,  March 
1,1,  however,  a  group  of  engineers  re- 
turning home  after  burning  the  all-night 
study  oil  spotted  the  contraption,  wiiich 
upon  investigation  pro\ed  to  be  that  nl 
the  patron  saint  hiniselt. 

It  was  later  discovered  that  the  pur- 
pose of  St.  I'at's  unexpected  early 
arrival  was  to  discover  the  whereabouts 
of  the  Blarne>  Stone,  missing  since  two 
years   ago. 

Hut  when  no  word  was  heard  from 
him.  it  was  teared  that  he  also  had  be- 
come lost,  stra\ed,  or  kidnaped.  How- 
ever, he  returned  in  time  to  start  off  the 
festivities  on  Friday,  emerging  ragged 
and  worn  from  a  (Jreen  Street  sewer.  H\ 
that  time  a  large  crowd  of  spectators  had 
a.ssembled  on  the  engineers'  domain, 
awaiting  the  arrival  of  the  man  without 
whom  Open  House  activities  could  not 
start.  St.  Patrick  announced  that  his 
search  for  the  Hiarne\  Stone  had  been 
futile,  although  he  ha<l  unrelentlessh 
traced  down  the  rumor  that  the  Stone 
was  in  the  possession  of  some  unscrupu- 
lous Ag  students. 

St.  Pat  then  got  aboard  his  waiting 
green  convertible  arul  toured  the  cam- 
pus, followed  by  the  parade  of  floats. 
Leading  the  parade  was  a  huge  green 
snake,  carried  by  members  of  Sigma  Phi 
Delta,  engineering  social   fraternity. 

The  parade  consisted  of  floats  de- 
signed by  various  engineering  societies 
and  fraternities.  Among  the  more  eye- 
filling  floats  was  one  built  by  members 
of  the  American  Found ryman  Societ\ 
carrying  the  slogan  "We  .Make  .Mo- 
dels." Riding  the  float  wa.s  a  model,  the 
like  of  which  is  seldom  seen  even  in 
the  nio\t  modern   toundrv. 


riu-  :iciiMi;nitical  eu^^H•l•^^'  lloal  also 
liKiught  toith  wl\iNtlc^  and  uolt-caiU. 
Kntitlol    ■•\■enu^  uv    liuvt,"   it   h;i,l    botii. 

Tlic  nnph>  tor  the  hot  tloar  \\  as 
gi\en  to  the  bovs  of  the  American  So 
ciety  ot    .Meciianicai    Kngineers. 

After  the  passing  of  the  paraile,  the 
crowd  rapidh  dispersed  to  view  the 
multitude  of  displa\s  in  the  buildings 
surrouiiiling  tile  Mone\ard.  Tlie  first 
stop  on  the  program  was  Talbot  Labo- 
rat()r\.  Tile  siiow-stoppei'  iiere  was  .in 
impressive  demonstration  ot  tiie  bre.ik- 
ing  of  a  large  concrete  cvlinder  b\  the 
.^.OOll.OOO  //>.  hydraulic  testing  ma- 
ciiine.  The  cylinder  was  shattered  like 
a  match-stick  by  the  steel  muscles  of 
riiis   Samsonian   machine. 

( )tiier  exiiibits  demonstrated  by  the 
department  of  theoretical  and  applieil 
mechanics  included  the  testing  of  struc- 
tural joints  on  a  200, 000  //».  repeated 
load  machine,  determination  of  engineer- 
ing properties  of  soils,  different  mechan- 
ical \  i  brat  i  o  n  systems,  anil  special 
equipment  and  specimens  of  pi.istics  and 
laminations. 

From  Talbot  Lab,  the  arrows  led  to 
tile  Foundry  where  castings  were  made 
of  different  metals;  to  Aeronautical 
Laboratory  H,  wiiere  airplane  engines 
and  moilcls  were  on  ilisplay;  to  tiie 
Mechanical  Kngineering  Laboratorv. 
where  power  units  and  other  equipment 
were  demonstrated  ;  thence  to  the  Trans- 
portation building.  The  general  engi- 
neering drawing  department,  iiaibored 
in  the  Transportation  building,  won  tiie 
troph\  for  the  best  exiiibit.  The  displa\s 
included  I''  p.iteiit  drawings  whicil 
ii.ne  c  li  a  n  g  e  d  civilization,  drafting 
equipment;  ^0  different  types  of  slide 
rules;  and  aircraft  drawing  and  lofting. 
The  use  of  tlie  airbrush  was  demon- 
strated, as  were  methods  of  reproducing 
engineering  drawings,  and  the  use  oi 
black  light  in  te.iciiiiig  <iescripti\e  ge- 
ometry. Sou\cnirs  were  given  to  tile 
visitors. 

T'he  Mining  l.atior.-itorx  offered  dem- 
onstrations ot  mining  apparatus  ami  dis- 
plays. The  .Metallurgy  Lab  housed  dem- 
onstrations of  metal  crying  out  loud, 
heat  treatment  of  metals,  and  micro- 
scopic examination  of  metals.  .Movies 
,ilso  were  sliown. 


T  iic  wind  tunnel  was  m  iiper.itiun 
in    Aeronautical    Lab   A. 

{  )nv  ot  till-  popular  exhibits  in  tlie 
Ceramics  building  was  the  making  of 
souvenir  porcelain  enameled  "dog-tags," 
on  which  visitors  were  invited  to  write 
their  names.  ( ireen-glazed  cla\  sham- 
rocks also  were  given  away  as  souvenirs 
wiiile  tiie  supplv  lasted.  .Among  the  ex- 
hibitions given  by  tile  ceramics  boys 
were:  jiggering,  throw  nig,  and  slip  cast- 
ing of  pottery  ;  brick  making;  and  smelt- 
ing of  enamels.  .\L'croscopv  and  pvrom- 
etrv  equipment  were  displayed,  as  well 
as   many   types  of   ceramic   wares. 

TTie  mechanical  engineers  exhibited 
metiiods  of  tool  designing,  welding,  heat 
treating,  and  machining;  internal  com- 
bustion engines;  thermodynamic  studies; 
and    fuels  and   lubricants. 

A  lecture  demonstration  of  various 
physical  phenomena  was  given  in  the 
Physics  Laboratory;  and  displays  ol 
light  and  .sound  were  offered.  T  he  phys- 
icists also  conducted  a  tour  of  the  l?eta- 
tron  building. 

Civil  engineers  ami  sanitary  engineers 
exhibited  ami  explained  all  phases  ot 
their  fields  in  Civil  Kngineering  Hail. 
T"wo  popular  movies  were  shown. 

The  final  stop  on  the  engineering 
campus  was  the  Electrical  Engineering 
building,  where  power,  communications, 
electronics,  an<i  illumination  were  well 
representeii. 

TTie  new  Chem  Engineering  builii- 
ing  also  was  on  the  Open  House  list. 
TTie  six  fundamental  operations  ot 
chemical  processes  were  demonstrated 
in  the  unit  operations  lab.  These  are: 
distillation,  extraction,  filtration,  heat 
transfer,  absorption,  and  evaporation. 
F^ee  hydrogen  liydroxide  cocktails  were 
featured.  St.  Pat's  weekend  had  a  dou- 
ble meaning  for  the  Chem  F's.  for  tiie 
.MCliE  lield  its  regional  convention  iieic 
at  tiiat   time. 

Free  bus  service  was  given  to  the 
Chemical  Engineering  building,  and  to 
tile  .Ag  Engineering  building.  .XrnKirv. 
Abiiott  Power  Plant,  Hetatroii  build 
ing,  and   the  Railway   Exhibit. 

TTie  Open  House  was  clo.sed  at  ():00 
p.m.  Saturday  to  allow  the  all-but- 
exhausted  engineers  to  spriH'c  up  lor 
St.  Pat's  Hall,  a  fitting  clim.ix  to  a 
busv    weekend. 
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Above:  T.A.M.  de- 
partment tests 
strength  of  concrete 
cylinders.  Right: 
Kiln  baking  process 
used  for  ceramics. 
Below:  Weaker  sex 
admires  prize  •  win- 
ning G.E.D.  display. 


.\bovc:  AFS  float 
passes  in  review 
during  Open  House 
Parade.  Below: 
After  effects  of 
strength  testing  in 
Talbot  Lab. 
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introducing 


by  Oliver  Smith,  m.e.  '54,  Duane  Loofbourrow,  gen.e.  '53 
and  Tom  Madden,  m.e.  '54 


ROBERT  K.  FINN 

Stuili'iits  al  tlif  I  iii\crNit\  ol  llliiioiN 
tmmtl  that  in  tin-  tall  sfnu-stci  (il  i"'4'' 
a  iww  course  hail  cntiTcd  the  time  table. 
Ilntitlfil  "bio-enf^ineerinj;.  "  this  course 
was  tound  in  the  chemical  eiiKineeriiiji 
>li\ision  and  was  instructed  b\'  Robert 
K.  Finn,  assistant  professor  ot  chemical 
enfjineeriiiji.  Oidy  the  beniniu'ri};  ot  a 
large  undertakiTig  by  the  professor,  this 
course  was  the  pioneer  for  a  new  cur- 
riculum in   bio-enfiineering. 

l'rofes.sor  Kiiui,  who  instituted  tin- 
new  option  at  Illinois,  was  born  in 
Waukesha,  Wisconsin,  and  received 
his  elementar\  and  high  school  educa- 
tion there.  I  pon  graduation  from  high 
school  he  went  on  to  Cornell  I  tii\er- 
sitv  where  he  obtained  his  bachelors  de- 
gree in  chemistr\  and  chemical  engineer- 
ing.    Heing    interested    in    biochemistry. 


KOBKRT  K.  FINN 


I'inii  then  obtainei!  his  m.i>ter>  degree 
doing  much  work   in   hacteriolog\. 

Durnig  the  war  \ears  and  immediate- 
l.\  preceding  the  war  he  was  emploved 
by  Merck  and  Company  in  Rah- 
way,  New  Jersey.  Much  of  his  time 
there  was  spent  in  the  development  of 
the  wonder  ilrug,   penicillin. 

In  lQ4<i,  Robert  Finn  began  work  at 
the  University  of  .Minnesota  for  his 
Ph.D.  in  chemical  engitieering.   Having 


received  his  degree  Uv  c.inie  to  teacii 
at  the  Iniversitv  ol  Illinois  in  tiic  t.ili 
of  l')4''.  His  major  assigrniient  was  the 
establishment  ot  the  course  in  iiio-engi- 
neering. 

Hecause  ot  iiis  mterise  interest  in  hiu- 
cheniistr\'  Dr.  Fiiui  lias  little  time  loi 
hobbies.  He  does,  however,  maintain 
physical  agility  by  plaving  tennis  in  tin- 
summer  and  handball  in  the  w-inter.  .At 
present  he  is  ;ittempting  to  develop  im- 
l>i(ive(l  respiiatorv  metiinds  for  nu'ci(j- 
oi^aiiisius  in   l(-mu-iitati<in. 

Dr.  Finn  and  iiis  wife  made  a  i  .dUd 
;///.  bicvcle  tour  ot  some  ot  tile  Furo- 
pean  countries  l;ist  summer.  On  a  sug- 
gestion, thev  hitch-hiked  through  Hri- 
tain  and  then  purchaseil  bicvcles  to  com- 
plete the  tour.  'Fheii-  back-road  excur- 
sions led  them  througli  Hollan<l.  ( Jer- 
nianv',  .-Xustria.  .Switzerland,  and  some 
of  the  other  well-known  Furopean  na- 
tions. Thor.iughh  enjoving  them.selves. 
the  Fituis  found  Furope  both  hospitable 
and  beautiful,  even  iji  this  dav  of  inter- 
national   friction. 

.•\lthough  he  is  kept  busv  .-is  the  ad- 
viser of  the  r.  ot  1.  Student  l^rancli 
of  the  .Ameiican  Institute  of  Chemicai 
1-jigineers,  Finn  still  fimls  time  to  de- 
vote to  other  organizations.  Currentlv 
he  is  a  member  of  the  American  Chemi- 
cal Societv',  the  Society  of  American 
Bacteriologists,  and  the  honorary  frater- 
nities Phi  Lambda  Kpsilon  and  Sigma 
.\i.  Heing  thi-  iidviser  of  the  Student 
Hranch  he  is  also,  of  course,  a  mendier 
.,t   the  AIChF. 


MISHAL  HAMMODAT 

Misii.d  llammodat,  vice  president  ot 
tile  Fngineering  Council,  is  gaining  e.\- 
piiience  in  diplomatic  "bridge"  building 
through  his  .'ictivities  on  the  Council 
this  semester.  "The  Bridge"  that  Mishal 
is  interested  in  is  not  tin-  kind  civil 
engineers  usu.dlv  flunk  abcnit,  Imvvrvci-. 
It's  the  name  of  tin-  iiouse  tor  I  niver- 
sitv  of  Illifn)is  engineering  students  to 
be  sponsored  next  fall  by  the  Council's 
international  student  activities  conunit- 
tee,  of  which  .Mishal  is  chairman.  Halt 
the  residents  of  the  house  will  be  .Amer- 
ican students  and  the  other  half  will  be 
foreign  stuilents.  Their  common  purpose 
will  be  to  bridge  the  gap  between  fin- 
engineering  students  of  the  world. 


.Mishal  was  born  in  .Mosul,  Irai],  and 
graduated  fiom  the  .Mosul  secondarv 
school  in  June,  I'HS.  Competing  with 
students  from  all  over  his  country,  Mi- 
shal was  one  of  about  UK)  students 
chosen  by  Iraq's  minister  of  education 
to  come  to  this  country  to  study  the  pe- 
troleum production  option  in  mechaiu- 
lai   engineering. 

Before  leaving  tor  the  I  niteil  States, 
Mishal  w.is  sent  for  a  vear  to  a  prepar- 
atory school  at  Baghdad  to  master  the 
Fnglish  language,  which  he  has  man- 
age.l  to  .lo.  In  Julv.  PH9,  he  left  Iraq 
;inil  arrived  here  to  enroll  at  Illinois. 

-Although  he  is  carrying  a  heavv 
schedule  this  semester  in  order  to  get 
bntii  his  B.S.  ami  M.S.  in  June  of  'S.^. 
in-  lias  mimerous  activities  along  with 
liis  Fngineering  Council  work.  He  is  ,i 
member  r)f  .AS.MF.  Pi  Tau  Sigma,  tile 
ininor.iiv    fr;iternifv    for  mechanical  engi- 


.MISH.VL  H.\MMODAT 

m-eis,  and  is  tile  treasurer  of  tin-  .Mos- 
lem Student  .Association. 

Mishal  is  an  ardent  travi-ler  and  dur- 
ing tlie  holidavs  has  visited  .^2  different 
states.  He  iiopes  to  see  the  remaining 
ones  before  returning  to  Iraq.  .As  for 
sports,  basketball  ami  swimming  are  his 
favorites.  He  is  also  very  interested  in 
square  dancing  which  he  picked  up  in 
this  coimtry.  His  taste  in  music  leans 
heavily  in   favor  of   the  cla.ssics. 

Mishal  savs  that  the  Iraq  government 
will  have  spent  about  51  \<IIHi  on  his 
engineering  training  by  the  time  he 
graduates.  .According  to  his  contract,  he 
will  return  to  Iraq  after  graduation  to 
(((intiiund   'III   pngc   ,S2) 
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—    the  university  of  illinois  at 


navy    pier 


by  Melvin  H.  Beckman,  arch.e.  '55 


PIER  IN  THE  PUDDLE 

Tlu-  tirst  slicltcr  man  (■\('r  li.ul  was 
piiihabK  tlic  branch  of  a  tree,  hiirrieilh' 
taken  aihantage  of  during  the  first  in- 
clement weather  in  the  (larden  of  Eden. 
Til  rough  the  history  of  man  since  that 
time,  he  has  been  improving  on  and 
adding  to  this  simple  shelter  until  \\  c 
now  sometimes  wonder  whether  or  not 
Adam's  idea  wasn't  better  than  ours. 

One  may  drive  through  the  most 
exclusive  neighborhoods  and  find  house 
after  house  consisting  of  wildh'  distort- 
ed and  ill-proportioned  abstractions  ot 
A<iam's  first  shelter,  the  tree,  combined 
with  illogical  and  uneconomic  use  of 
stone,  brick,  glass,  metal,  and  imitations 
of  these  and  other  materials  of  nature, 
the  use  of  which  often  depends  to  a 
large  extent  upon  the  whim  of  the 
owner. 

The  owner's  uneducated  \ie\\|ioinr  in 
architectural  matters  is  the  main  reason 
for  most  of  the  ridiculous  architecture 
one  is  foiced  to  endure  during  his  daily 
acti\ity.  .Men  do  not  dream  of  advising 
a  competent  doctor  on  the  correct  pro- 
cedure to  cure  a  disease.  .\Ioreo\er.  most 
people  listen  to  and  heed  the  advice  ot 
lawyers,  bankers,  insurance  men.  and 
their  like  when  their  individual  talents 
are   required. 

But  when  a  man  decides  to  build  a 
house,  does  he  seek  the  same  profession- 
al aiKice  that  he  would  if  he  were 
about  to  undergo  extensive  surgery.'' 
Ver\  seldom.  Oh,  yes,  he  may  go  to  an 
architect,  but  only  as  a  matter  of  neces- 
sity, since  in  few  places  can  one  get  a 
permit    to   build    without    an    architect's 


seal  on  the  plans  of  a  prospective  struc- 
ture. However,  the  owner  comes  loaded 
(low  n  with  magazines  dealing  with  every 
t\pe  of  confused  monstrosity  he  can 
find.  He  expects  the  architect  to  whip 
out  a  cute  house,  loaded  ilown  with  the 
inevitable  tillegre  and  saiui  drippings 
which  have  cluttered  up  our  darling 
Cape  Cod  hovels  since  we  can  remem- 
ber. \o  doubt  this  would-be  home  own- 
er has  a  few  pet  ideas  of  his  own  to 
toss  in,  because  after  all,  this  magazine 
research  he  has  done,  he  considers  him- 
self an  authority  on  architecture  and 
building  construction. 

Now,  very  few  men  get  rich  as  archi- 
tects, and  as  a  consequence  most  archi- 
tects will  listen  patienth'  to  this  man's 
asinine  suggestions,  and  then  jirovide 
him  with  the  desired  set  of  drawings, 
which  is  a  combination  of  i<leas  be- 
tween \;irious  feature  writers,  the  f)wn- 
er's  whims,  the  owner's  friends  opinions. 
■.\nd  finall\'  the  architect's  attempt  at 
a  satisfying  solution.  The  result  is  ob- 
vious: an  awkward,  iniinspired  dwelliiiL; 
which  donu'nates  what  is  laughingK  call- 
ed our  progressive  civilization. 

Significantlv,  the  only  homes  vvliich 
are  trulv'  outstanding  fimctionallv  .iikI 
aesthetically  are  being  designed  bv  men 
who  refuse  to  accept  these  magazine- 
owner  combiries,  and  instead  inspect  the 
owner's  problems  as  a  new  and  uni(]ue 
situation,  and  then  set  o>it  to  give  him 
exactly  what  he  needs,  as  economicalh 
and  logically  as  possible.  Anyone  who 
sets  foot  in  homes  designed  bv  men  like 
Frank  Lloyd  Wright,  I'ietro  Helluschi, 
Walter  (iropius,  Bruce  (toff  and  others 
of    this    calibre,    is   struck    bv    the    func- 


tional beauty  of  these  dwellings,  and 
anyone  who  has  been  fortunate  to  own 
or  live  in  one  will  never  accept  anything 
ot    lower  standard. 

It  the  public  vvoidd  .approach  aiclu- 
tects  in  the  same  wav  it  approaches 
othei-  iirofessional  men  ;  that  is,  ready 
to  listen  to  a  logical  solution  of  its  indi- 
\idual  problems  of  everydav'  living,  they 
would  have  more  pleasing  and  bea\itifid 
homes;  even  more  beautifid  than  thev 
realize. 

.Above  all.  through  more  pleasant  and 
stinudating  em  ironments,  people  would 
live  more  normal  and  useful  lives,  per- 
mitting them  through  greater  functional 
efficiencv  to  devote  more  time  and  talent 
to  restoring  peaceful  normalcv  to  the 
other  phases  of  life  in  our  disturbed, 
chaotic  world  ! 


ENGINEERING  SOCIETIES 

Tin;  A.MKRICA.N    LNSTITI TK 
OF  CHEMICAL  ENGINEERS 

The  American  Institute  of  Chemical 
ijigineers  Student  Chapter  at  the  Navv 
Pier  Branch  of  the  University  of  Illi- 
nois was  privileged  to  have  Doctor  Otto 
l!isenschmil  speak  to  them  at  a  recent 
meeting. 

Doctor  Eisenschniil  is  a  well-known 
chemist  in  the  field  of  paint  chenustrv, 
and  is  chairman  of  the  board  of  the 
Scientific  (^il  Compounding  Companv 
of  Chicago.  Among  his  achievements  are 
numerous  articles  for  technical  publica- 
tions and  several  books.  One  of  his 
better  known  works,  Without  Fiuiie.  is 
((iinthutcd   on   />ngr   34) 
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a  new  era  in  aviation  .  . 


Atomic    Powered    Aircraft 


Bt/oli-  is  I  Ik  li::l  of  nii  iidilirss  h\ 
Dr.  M.  C.  L.riritt.  of  i:,,„r,it  Elc- 
trii's  .linriifl  S'lii/iar  I'rofiiiisioii  Froj- 
II  I.  dilnurid  hifon-  the  (.'hiiago  Sii'lton 
of  ihf  histiliili-  of  tlif  Aironnuliial 
Siiiiiifs.  liiiiiiisi-  the  idilors  fill  tli/il 
this  iirlii/r  is  of  such  vilnl  imf>oiliinii  . 
Ill-  hiii<i-  iiiiliidid  if  liiri. 

hitniductiiiu 

A  discussion  lit  tin-  IntcrcNtin;;  Mih- 
jfct  oi  propulsion  of  airciatt  b\  imclcii 
power  is  uiifortunatel>  c<)iisiiitMabl\  rc- 
stricti'il  b\  Security.  Mv  task  in  niakiii}; 
this  talk  is,  theretore,  not  an  eas>  one, 
and  it  I  omit  to  say  exactly  how  soiiu' 
ot  the  interesting;  problems  which  1 
shall  tell  you  about  ma\  he  miKciI.  it 
uill  be  understood  that  this  is  unwix- 
at  prex-at.  Tlicre  i>,  ot  course,  the 
chance  that  in  tollowinj;  thi>  line  I 
shall  be  credited  \\ith  knowint:  the  ans- 
wers to  many  more  problems  than  actu- 
ally have  been  solved,  and  I  hope  that 
should  \(>u  later  discover  that  we  who 
are  working  in  this  field  have  made 
more  or  less  progress  than  vou  .isNunu- 
from  my  present  remarks  that  ndu  will 
not  teel  that  I  ha\e  intentionalh  misled 
you. 

In  spite  ot  the  restrictions  placed 
upon  r)ur  discussion  we  can  discuss  in 
fairly  free  fashion  the  principles  under- 
hing  nuclear  powered  Hight.  some  possi- 
ble methods  of  achievinj;  it,  and  some 
problems  which  are  involved.  Before 
starting  this  discussion,  however,  we 
should  pause  a  moment  to  answer  the 
question,  "Why  do  we  want  to  fl\  an 
aircraft  on  nuclear  power?" 

Many  years  ago  Hreguet  set  down  tin- 
formula  which  bears  his  name  and  w  Inch 
state>  that  the  range  of  an  aircratt  is 
proportional  to  it>  lift-to-drag  ratio,  to 
the  efHciencN  with  which  its  propulsive 
system  works  and  inversely  proportional 
to  the  weight  of  fuel  consumed  per  unit 
of  work  delivered  to  the  propulsive  sys- 
tem. .'\nv'  decrease  in  the  specific  fuel 
consumption  obviously  leads  to  increased 
range.  Because  of  the  ingenuitv  of  the 
designerN  of  aircraft  and  engines  the 
Hreguet  formula  is  scarcely  of  more 
than  academic  interest  in  these  days. 
Devices  such  as  accomplishing  most  of 
a  Might  slowly  and  using  high  speed 
only  at  critical  times,  refueling  in  flight, 
and  discarding  tiot  only  the  fuel  tanks 
but  also  the  lifting  surfaces  which  sup- 


port them  as  soon  as  thev  aie  emptv, 
all  have  been  seriouslv  proposed  or  prac- 
ticed and  operate  greatly  to  increase 
the  r;uige  ot  modein  aircratt.  How- 
ever, it  IS  no  deprecation  of  our  heav ; 
bombers,  which  are  the  best  in  the 
world,  to  sav  that  even  more  range 
would  he  desirable,  particularly  if  it  can 
he  coupled  with  high  speed.  This  is  the 
point  at  which  the  nuclear  propelled 
anplaiu-  comes  into  the  picture,  (  )ne 
pound  ot  uianium-i,i^  will  liber.ite  heat 
on  undergoing  lission  equivalent  t<i  the 
energv  liberated  by  burning  l,7(lll,(l'll' 
pounds  ot  gasoline.  It  is  at  once  evident 
th.it  if  a  means  can  be  found  for  con- 
verting the  energv  of  nuclear  fi.ssion 
into  thrust  that  aircraft  can  fly  for  very 
long  times  on  very  .small  amounts  of 
fuel.  Indeed,  fuel  consumption  would  he 
nieasiired  not  in  thousands  ot  pmmds 
per  hour,  but  in  pounds  per  dav.  Hc- 
cau.se  of  the  enormous  amounts  ot  en- 
ergy available  from  a  small  amount  of 
fuel,  high  efficient  utilization  of  this 
energy  would  no  longer  he  crucially  im- 
portant. Thus,  specific  fuel  consumption 
could  be  allowed  to  worsen  somewhat 
if  this  were  desirable  in  order  to  make 
some  other  feature  oi  the  power  plant 
easier  or  better. 

Alrhiiiigli  the  basic  siipeiiontv  of  nu- 
clear tiu-l  iivci  chemical  fuel  is  thus 
superficiallv  stated  as  ;i  simple  lario  of 
1.7  million  to  I.  the  ini|ilic,itiiins  and 
complications  of  this  fact  are  extremelv 
varied  and  far  reaching.  For  example, 
some  of  the  implications  mav  be  listed. 
.■\  nuclear  aircraft  could  encircle  the 
globe  many  times  without  stopping,  al- 
though this  particular  maneuver  vvfuild 
he  more  dramatic  than  useful.  It  could 
flv  entirely  around  the  world  at  local 
midmght,  accomplishing  the  entire  cir- 
cuit in  darkness  and  with  the  lower 
V  ulnerahilitv  which  night  flying  con- 
fers. Careful  husbanding  of  fuel,  pro- 
gramming of  flight  speed  and  altitude, 
and  closely  timed  flight  plans  would  be- 
come umucessary  in  a  nuclear  powered 
airplane.  Such  an  airplane  could  Hy  at 
its  maximum  speed  and  at  anv  altitude 
over  its  operating  range  tor  ,ill  iw  .inv 
part  of  its  mission  and  still  he  ])ei  tectiv 
sure  of  having  enough  fuel  to  return  to 
its  home  base  by  any  route  whatever. 
\  nuclear  powered  aircraft  could  pos- 
sibly stay  aloft  for  many  days.  It  would 
be   limited   oidv   bv    the   freedom   of   the 


air  craft  and  power  plant  from  break- 
down and  by  the  .ihilitv  of  the  crew 
to  endure  long  hours  of  Higlu  and  ex- 
posure to  nuclear  radiation.  It  is  clear 
that  many  missions  which  are  impossible 
for  chemical  aircraft  woiihl  he  possible 
with   nuclear  powereil  aircraft. 

Principles   and  Suggested  Methods 

( )iie  of  the  basic  principles  of  nuclear 
energv  is  that  the  energv  of  fission  is 
ni.aiii tested  .is  heat.  That  is,  a  nuclear 
reactor  is  primarily  a  source  of  heat 
which  must  be  converted  into  thrust  or 
Into  mechanical  work  in  more  or  less 
conventional  wavs.  Hence,  in  any  nucle- 
ar power  plant  whether  it  is  for  an  air- 
craft, a  naval  vessel  or  for  the  genera- 
tion of  electricity  on  the  ground  there 
will  he  a  reactor  and  heat  machinery. 
In  the  aircraft  the  heat  machinery  is  the 
propulsion  svstem.  Secondarily,  and 
somewhat  unpleasantly,  the  reactor  is  ,i 
source  of  radioactivitv' ;  hence,  there  will 
also   be   a  shield   of  some   tvpe  or   other. 

Priifmlsion  Machinery 

There  is  .scarcelv'  a  single  tvpe  of  air- 
craft propulsion  machinery  which  has 
not  been  proposed  for  incorporation  in 
a  nuclear  power  plant  for  aircraft.  One 
obvious  proposal  is  that  propellers  be 
used,  driven  by  turbines  which  are  in 
turn  run  by  expanding  through  them 
v;ipor  such  as  steam,  heated  iii  the  re- 
actor (11  air  heated  in  the  reactor.  A 
variation  of  this  scheme  would  he  to 
extract  the  heat  from  the  reactor  bv' 
some  liipiid  coolant  other  than  the  vapor 
or  air  and  transferred  to  the  vapor  or 
air  in  .in  external  heat  exchanger  or 
boiler.  .Another  fairly  obvious  proposal 
is  th.it  the  reactor  sh(uild  directly  or  in- 
directlv  take  the  place  of  the  combus- 
tion chambers  of  a  conventional  rurbo- 
iet  engine.  Here  again,  the  heat  might 
he  extracted  from  the  reactor  directly 
hv  the  air  or  iiulirectlv  hv  other  cool- 
ants, such  as  liquid  metals,  and  trans- 
ferred to  the  air  outside  the  reactor. 
Ducted  fans  driven  by  turbines,  oper- 
ateil  In  turn  by  vapor  or  air  heated  in 
the  re.ictor.  have  been  suggested.  Obvi- 
oiislv,  file  reactor  might  also  take  the 
place  of  the  combustion  apparatus  In  a 
ram-jet  propulsion  system.  It  has  also 
been  proposed  that  a  compressor-jet  tvpe 
of  propulsion  svstem  be  used,  with  the 
compressor  driven  by  vapor  or  hot  air 
(lonliniiid   on    pniii     olM 
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THE  FUTURE  OF  THE  YOUNG  ENGINEER  at  Western  Electric  is 
limited  only  by  his  own  ability,  by  his  vision  to  see  what  lies  ahead 
and  by  his  capacity  to  work  for  the  goal  he  sets  himself.  Recent 
developments  such  as  microwave  radio  relay  networks  for  tele- 
phone calls  and  television  programs  -  operator  and  customer  dial- 
ing of  long  distance  calls  -  automatic  message  accounting  -  new 
secret  electronic  equipment  for  the  Armed  Forces  -  pi-omise  an 
ever  widening  field  for  him. 

MANY  ENGINEERING  TALENTS  ARE  REQUIRED.  Most  are  used  in 
creating  plans,  machines  and  technological  methods  to  convert  raw 
materials  into  thousands  of  different  precisely  manufactured 
articles.  Here  at  Western,  the  engineer  translates  the  stream  of 
new  designs  from  Bell  Telephone  Laboratories  into  terms  of  prac- 
tical production.  It  is  his  job  -  a  fascinating  and  satisfying  one 
—  to  provide  the  ways  and  means  of  reproducing  the  laboratory 
model,  as  economically  as  possible,  in  whatever  quantity  the  Bell 
Telephone  System  needs.  And  even  after  production  is  rolling,  his 
efforts  are  unceasing  in  the  search  for  improved  methods,  tools 
and  materials  which  will  result  in  a  better  product  oi-  a  lower 
unit  cost. 


m^mnBe^ 


A    UNIT  OF  THE  BELL   SYSTEM   SINCE    1882 
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( )i  'i"S'r.\M)iN(]  SINK  )!-;  ri\ii.s 

lO   UIXTIVi:    AWARD 

Tlic  annua!  aw  anl  nt  the  Ira  ( ). 
Hakt-r  I'li/c  -^w^w  to  two  outstaiullii^' 
senior  civil  fHfiiniTrinj;  stiuients  will  lie 
prt'setiti'il   at  a  convocation  on   Ma\    /. 

Thf  award  was  i-stablislicil  in  l''2.i 
b\  Dr.  Hakt-r  who  servi-il  forty  \ears 
as  hfail  of  the  I  I  ci\il  ciiginfi-rinfi 
(li-partiiH-iit.  Dr.  Haker,  an  eminent  edu- 
cator and  engineer  telt  that  the  stuiient 
who  had  done  well  scholastically,  and 
had  participated  in  the  activities  of  the 
professional  civil  eiifjineeriiig  society  and 
on  student  technical  publications  should 
be  rewarded  in  his  department.  He  set 
down  the  tnllowing  qualifications  lor 
the  awards: 

1.  .\.  good  scholastic  standing  in  rlu- 
junior  and  .senior  years. 

2.  .Authorship  of  technical  articles  or 
association  editorially  with  the  college 
technical   journals. 

.^.  Participation  in  the  American  So- 
ciety of  Civil  Kngineers  student  organ- 
ization or  a  similar  group. 

4.  Possession  of  pleasing  personal 
characteristics,  executive  abilit\.  promise 
of  leadership,  etc. 

It  has  been  the  practice  to  invite  a 
student  of  Dr.  Haker  as  the  convoca- 
tion speaker,  and  this  year  Mr.  A.  L. 
Kuehn.  president  of  the  .American  Cre 
osoting  Compatu,  Louisville,  Kentucky, 
will    deliver    the   address. 

.NuTnbered  among  past  recipients  of 
the  award  are  several  men  now  serving 
prominentK  in  industry  and  in  educa- 
.tion  as  heads  of  civil  engineering  de- 
partments at  various  colleges  through- 
out the  L  iiiteil  States.  .At  the  I'niver- 
sity  of  Illinois  instructors  who  received 
the  award  during  their  student  days  are 
Robert  j.  Mosborg  and  John  Kles  Leek. 

tK  *  -•: 

".A  professor  who  comes  in  late  i> 
rare;  in  fact,  he  is  in  a  class  bv  him- 
self." 


(  )iic  ol  llu-  laige>t  groups  ot  miIv 
scribers  to  the  I'nh  is  composed  ot 
the  high  schools  of  Illinois.  .Along  about 
this  time  of  the  year  manv'  seniors  at 
these  schools  are  tliinking  about  college, 
.ind  we  hope  that  quite  a  few  are  inter- 
ested in  engineering.  It  is  with  you 
prospective  engineering  college  freshmen 
that  this  .section  of  the  B\l<n  is  con- 
cerTied.  To  give  vou  an  idea  of  what 
kind  of  work  you  will  he  doing  in  engi- 
neering school,  we  have  set  tlown  a 
hasty  list  of  the  courses  you  will  be 
taking  in  engineering  at  Illinois. 

.A  very  laige  number  of  courses  are 
common  to  almost  all  branches  of  engi- 
neering. These  include  a  year  of  chem- 
istrv',  a  year  of  engineering  drawing,  a 
vear  of  rhetoric,  mathematics  through 
integral  calculus,  a  year  of  phvsics. 
some  courses  in  theoretical  and  applied 
mechanics,  and  an  intriHluction  to  elec- 
trical  engineering. 

Aeronautical  engineering  trains  stu- 
dents in  the  basic  principles  of  airframe 
and  aircraft  power  plant  design.  Spe- 
cial study  is  given  to  aerodv  namics,  air- 
craft structures,  aircraft  power  plants, 
design,   and   production. 

Agricultural  engineernig  uicludes  the 
basic  engineering  courses,  as  well  as  fun- 
damental ag  courses.  Two  options  are 
offered:  one  in  machinery  and  power, 
and  the  other  in  farm  structures  and 
s(mI  and  water  conservation. 

L'<iur-.ev  in  ceramic  engineering  deal 
with  the  general  scientific  principles 
underhing  the  ceramic  industries.  I  hese 
imlustries  include  the  manufacture  ot 
brick,  tile,  pottei>,  glass,  porcelain 
enamels,   abrasives,   and   cements. 

Chemical  engineering  prepares  stu- 
dents to  evaluate  laboratory  results  and 
to  translate  them  into  large  scale  com- 
merciid  processes,  to  improve  existing 
idants,  to  develop  x'i^-w  products,  and 
to  operate  and  supervise  chenu'cal  plants. 

Civil  engineering  offers  training  in 
the  principles  underlying  civil  design 
and     construction.     Construction,     high- 


vv  av ,  li\  dr.ndiis,  lailwav,  and  structur.-d 
options  aie  avaihible  to  civils  in  their 
senior  vear.  A  curriculum  in  sanitarv 
engineeriiig  also  closely  parallels  the 
civil   engineering  curriculum. 

f'lectrical  engineering  prepares  men 
for  lesponsible  positions  in  research,  de- 
velopment, design,  operation,  communi- 
cation and  electronics,  and  illumination. 

(leneral  engineering  gives  students  a 
sound  education  in  engineering  prin- 
ciples with  basic  work  in  industri.il 
organization   and   adnuiiistiation. 

Mechanical  engineering  offers  a  wiile 
variety  of  optional  curricula  in  the  thir<l 
and  fourth  vears.  There  are  options  in 
aeronautics,  air  conditioning  and  refri- 
geration, petroleum,  power,  production, 
design,  research,  and   radvv;iv. 

Metallurgical  engineeiing  covers 
chemical,  physical  and  mechanical  met- 
.illurgy,  with  emphasis  placed  on  physi- 
cal  metallurgy. 

.Mining  engineering  gives  instruction 
in  the  fundamental  problems  dealing 
with  extracting  coal  and  minerals  trom 
the  earth.  Specialized  courses  in  mine 
surveving.  nu'ning  methoils,  etc.,  are 
giv  en. 

'Lhe  first  two  vears  of  the  engineeiing 
physics  curriculum  are  much  like  the 
other  engineering  courses,  while  the 
third  wnyK  fourth  years  emphasize  ad- 
v.uued  courses  in  physics,  math,  and 
chenustrv . 


The  t:ilcnts  ol  engineers  on  this  cam- 
pus cover  an  almost  unlimited  range. 
They  vary  from  playing  football  in  the 
Rose  Howl  to  playing  the  ba.ss  viol  in 
the  I'niversity  symphony  orchestra.  Hut 
prob.ihlv  one  of  the  most  versatile  of 
the  "slide-rules"  is  Don  Sok(dis,  a  chem 
engineer.  Don  ri-ceiitlv  paced  the  Illi- 
nois three  rail  billiard  team  to  scccind 
place  in  the  N.ition.d  Intercollegiate 
Hilliard  tournev.  How  about  it,  cm 
vou   fop  this^ 
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Power  at  your  finger  tip 

Nearly  everything  you  do  today  is  done  easier,  quicker  and  better — thanks  to  electricity 


If  you  are  an  average  American  worker  vou  use  the  strength 
of  nine  horses  each  working  hour  of  the  dav. 

WHERE  DO  YOU  GET  SUCH  POWER-Merely  bv  flick- 
ing a  switch  .  .  .  for  bv  that  simple  act  vou  are  tapping  the 
vast  sources  of  electric  energv  that  are  ready  to  work  for 
all  of  us  in  the  home  and  on  the  job. 

Todav,  the  use  of  electric  power  has  grown  to  where  a 
single  factorv  uses  more  electricity  than  an  entire  citv  used 
a  generation  ago.  And  your  home  — with  its  electric  appli- 
ances, lighting  and  other  conveniences  —  consumes  more 
power  than  was  used  in  yesterday's  factory. 

NEW  MATERIALS  WERE  NEEDED-Thisgreat progress 
cuuld  nut  ha\e  been  arliicved  without  the  many  new  and 
better  materials  which  make  possible  today's  larger  and 
more  eRicient  power  generating  e([uipnient. 

A  JOB  FOR  ALLOY  STEEL-Giant  turbines  and  gener- 
ators, lor  example,  couldn't  stand  up  under  terrific  lieut, 


pressure,  wear  and  corrosion  if  it  weren't  for  steels  made 
tough  and  enduring  by  alloving  metals. 

Improved  plastics  also  do  their  part  in  better  insulation 
and  protective  coatings.  And  carbon  brushes  are  as  vital  to 
huge  generators  as  they  are  to  )  our  vacuum  cleaner  motor. 

FOR  MORE  POWER— Developing  and  producing  alloys, 
plastics,  carbons  and  manv  other  better  materials  for  our 
power  industry  are  but  a  few  of  the  many  ways  in  which 
the  people  of  Union  Carbide  serve  all  of  us. 

STUDENTS  and  STUDENT  ADVISERS 

Leant  more  ah„iil  tin-  niaini  fi.lils  in  irhieh  Union 
CnrhitI,:  uff.rs  ,:ii,,,r  „i,,,„itnn. 
■I'rodu 


ukirt 


s  and  I'rocesxes- 
u,i„u.s  artivities  of  UCC  in  the 
IKONS,  Chemicals,  Ciasf^,  and 

ktrt  .1-.'. 


Union  Carbide 


AJVB 

3  0      EAST 


CARBON    CORPORATION 

|l|^^      NEW     YOBK     17,     N.    Y. 


STREET 


^^^^^^—^^^^—^  UCC's  Trade-marked  Products  of  Alloys,  Carbons,  Chemicals,  Cases,  and  Ptaslics  include 

Electromet  Alloys  and  Metals  •  Haynes  Stellite  Alloys  •  National  Cjilions  .  Ackeson  Elcctrodt-s  •  I'YRoFAX  c;js  •  KvEREAUY  Klashlights  and  Batteries 
Bakelme,  Krene,  and  VlNVMTE  Plastics  .  PjtEST-O-LlTE  Acetylene  •  tlNUt  O.xygen  •  Prestone  and  Trek  Anti-Krcezes  •  SYNTHETIC  ORGANIC  CHEMICALS 
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engineers  unbend  at 


Saint   Pat's   Ba 


Thf  liuk  1)1  tin-  \i\-\\  was  with  tin- 
lllliii  this  Vfiir  tor  the  i;i\uiiu-iM's  Wcck- 
,11.1.  Hfhi  ill  thi-  stMsoii  i)t  the  \i-ar 
wlifii  storms  art-  thf  nili-,  rather  than 
the  e\a-pti()ii,  the  Open  House  was 
blesseil  with  two  ilavs  of  perfect  weath- 
er. Still  followinjr  a  path  strewn  witli 
four  h-af  clovers,  the  enpneers  ami 
their  ilates  atten.leil  a  line  St.  Tats 
ball  on  Satunlay  nis;ht. 

The  St.  Pat's  ball  was  quite  a  suc- 
cess, with  ens'iu'iT'Otl  =""'  'i^*"':''  •" ''' 
alike  all  enjoying  the  dance.  Ralph  Mar- 
terie  and  his  orchestra  played  for  the 
ball,  an.l  they  repeate.l  the  sterling  per- 
formance the\  had  t;iven  for  the  Reg- 
istration Dance  here  at  Illinois  last  fall. 
Another  feature  of  the  dance  was  the 
exhibits  presented  by  the  different  en- 
KineeriiiK  societies.  .A  miniature  railroad 
bridge,  the  kissonieter.  ^host-writing,  a 
quiz/master  for  people  who  wanted  to 
be  stumped  by  the  ag  engineers,  a  dis- 
play of  clever  gears  by  the  mechanical 
engineers,  and  many  other  exhibits  en- 
tertained the  visitors. 

Highlighting  the  ball  were  the  cere- 
monies at  intermission.  Professor  A.  R. 
"Huck"  Knight  of  electrical  engineering 
waN  the  master  of  ceremonies.  He  uitro- 


by  Bob  Schroder,  ch.e.  '54 


duceil  St.  Pat,  hinisell,  in  liie  presence 
of  C  Dale  Creffe,  associate  profesMU 
of  mechanical  engineering.  'This  was 
Creffe's  second  \ear  in  the  role  of  St. 
Par.  Trophies  then  were  presented  t(i 
.ASMI'".  for  the  best  tloat  in  the  parade 
;in.l  to  the  ("iF.D  department  tor  havnig 
the  best   Open    House  exiubit. 

Dean  Kveritt  of  the  colle-e  of  engi- 
neering was  introduced  and  lie  present 
ed  awards  to  the  twelve  men  who  were 
chosen  as  Knights  of  St.  Pat.  Kach  of 
tlie  engineering  societies  nominates  men 
tiH  tlu^h.inor,  and  the  final  selection  (it 
the  Kniglits  is  made  by  the  engineeniiLi 
council.  The  men  selected  are: 

Hank   Kalapaca,    'I'h,    lllinuis 

'ri(  hn'it/r/ifih 
Hill    Creenfield,    IAS 
John   Schult/,   SHACS 
Cieorge  Ratkovic,  AlChl. 
Dave    Harris,    ASAK 
Don  Falk,  AlEK-IRK 
Jorge  Quiros,  \HS 
Phil   Trimble,   AIKK-IRK 
lohn  Huber,  ASAl', 
John  jombock,   ASC'i: 
Hob    Johnson,   IAS 
Ralph    llernck.   ASMF. 


( 


W.  L.  Everitt,  dean  of  college  of 
engineering,  knights  John  Huber. 
(Photo   by   Richard    Bobbe). 

'Fhe  higli  point  of  the  intermission 
marked  the  vin]  of  a  story  about  a  door 
prize.  The  story  began  about  two  weeks 
before  the  ball  when  the  St.  Pat's  com- 
mittee was  wondering  what  to  give  for 
a  door  prize.  They  finally  decided  to 
give  a  door.  They  obtained  a  door,  paint- 
ed \arious  engineering  formulas  on  it, 
and  placed  it  in  the  wiiulciw  ot  the 
mini   I  nion  book  store. 

On  the  I'riday  before  the  dance,  a 
>;roup  ot  \\.nild-he  photographers  enter- 
ed the  hook  store,  telling  the  manager 
that  the\  were  Irom  the  Tiihnoyniph. 
i  tontnniiil    on    P<><li'    -'i ) 


Left:  The  orches.ro  of   Rolph  Morterie  ploys  for  the  -^i3-'^°J,;;^f;;^'"j:;;^%rks,ore    window.    Later 
Mer^bers   of    SDX,    iournalism    fraternity,    return      door    prze    ^^'^ -„,  --_^"  °     ,       Ed 


the  engineers  returned  a  door  taken  in  retalliation  from 


neers  at  the  St.  Pot's 

Union    Bookstore    wi 

The  Daily  lUini.  (Photos  by  Ed  Wojtas) 
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WIRE  ROPE 


This  is  the  most  economical  rope 
we've  ever  made  for  construction  equipment 


ROEBLING  is  the  best  known  name  in  wire  rope. 
That's  partly  because  we  were  the  first  wire  rope 
maker  in  America.  But  more  than  that,  we've 
always  led  in  developing  better  wire  and  better 
rope  for  every  purpose. 

Today's  Roebling  Preformed  "Blue  Center"  Steel 
Wire  Rope  is  the  best  choice  for  efficiency  and 
long  life  on  e.xcavating  and  construction  equip- 


ment. This  rope  has  extra  resistance  to  crushing 
and  abrasion  .  .  .  stands  up  under  rough  going.  It 
saves  time  and  cuts  costs. 

There's  a  Roebling  wire  rope  of  the  right  speci- 
fication for  top  service  on  any  job.  And  Roebling 
Field  Men  are  always  showing  users  new  econo- 
mies through  proper  operation  and  maintenance. 
John  A.  Roebling's  Sons  Co.,  Trenton  2,  N.  J. 
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New   York  ferries 
radar-equipped 

rime  (it  New  ^  inks  iicufst  tiTiics 
now  It'ature  dual  console  installation 
ot  marine  radar  equipment.  Because  the 
2'^0-foot  vessels  must  operate  with  equal 
ease  in  either  direction,  each  wheel- 
house  is  equipped  with  a  radar  console 
alongside  its  wheel.  The  equipment, 
manufactured  b\  Westinghouse,  will 
provide  a  continuous  chart  of  the  entire 
harbor  as  the  boats  pl\  the  heavy-traffic 
route  between  South  Kerry  and  Staten 
Island,  crossinj;  the  main  chaniiel 
through  which  inbound  and  outbound 
ocean  traffic  operates  from  the  Ninth 
and  Kast  River  piers. 

Until  consoles  will  recci\c  si;;nal> 
tnini  the  same  antemia  mounted  on  tlir 
top  ileck.  Instantly  adjustable,  rlie 
equipment  is  capable  of  distances  ot  one, 
two,  four  or  eight  nautical  miles. 

The  ,?,()()()-passenger  ships'  other  fea- 
tures include  turbine-generators,  bat- 
tery-charging rectifiers,  .Micarta  plastic 
rudder  bearings,  and  fluorescent  light- 
ing. 


spring  fatigue 

Arc  \nui'  .lutii  Nprnigs  tired  .^  It  li.i> 
been  known  tor  lllO  \eais  ni'  so 
that  steel,  and  all  other  metals,  suffer 
fatigue  if  they  are  repeatedh'  put  under 
stress.  Steel  can  carry  a  big  load,  but 
when  it  must  carry  e\en  a  relatively 
small  load  time  after  time,  it  ma\  even- 
tually  give   wa\. 

Kver  since  the  (lerman  metallurgist, 
August  Wohler,  tested  fatigue  failures 
on  railroad  axles  in  1852,  stcelmen  ha\e 
been  looking  for  the  secrets  of  endur- 
;uue  in  steel.  These  .secrets  are  ver\ 
hard  to  get  at.  just  as  the  resistance 
ot  people  to  fatigue  often  seems  unre 
lated  to  their  ph\sique,  so  steel's  en- 
durance seems  to  be  largely  independ- 
ent  of   other   properties   of    the   steel. 

Steelmeii  do  know,  bowe\er,  that  high 
rensile  strength  in  a  piece  of  steel  re- 
duces its  fatigue.  So  the\  ha\e  used  the 
things  that  build  up  tensile  strength — 
cold  rolling  and  heat  treating — to  build 
up  steel's  endurance. 

Various  kinds  of  steel  are  continualh 
being  worn  to  a  frazzle  in  researcli 
tests,   so    that   their   limits   of   enduiiuuc 


will  be  acciiiatcK  known  hi-tnic  thc\ 
•  lie  placed  in  sei'\  ice. 

A  typical  specimen  ot  steel  iiia\  take 
,in>where  from  SOO.IIIIII  to  jl I.I )(')(),()()( I 
stretchings,  or  squeezings,  or  vibrations 
in  one  experimental  session — only  to  go 
through  the  whole  process  several  dozen 
more  times  while  researchers  var\  the 
se\erit>   of  the  test. 

It  may  take  weeks  bctmc  the  endur- 
ance limits  are  known,  bur  th.it's  still 
quicker  than  observing  a  part  in  actual 
operation,  such  as  following  an  acti\e 
automobile  spring  around — ;iwaiting  its 
ultimate  demise  upon  the  /;tli  cluickhole. 


Rodar-equipped    New    York    ferry    crossing    harbor    between    South    Ferry 
and   Stafen    Island.   (Courtesy  of  Westinghouse). 


Short-wave  dispatcher  recording 
information  and  controlling  intra- 
planf  truck  shipments.  (Courtesy  of 
Westinghouse). 

short   wove   radio 
truck  dispatching 

The  installment  of  short  w-.i\e  sets 
in  trucks  has  greatly  speedeil  up  .iiul 
organized  intraplant  shipments  at  West- 
inghouse. 

From  a  centialh  Incited  ihs|i,itcliing 
office  an\  industrial  truck  operator  ii; 
the  plant  can  be  given  shipment  orders 
along  with  all  essential  information  as 
to  the  most  easily  accessible  storeroom 
containing  the  proper  quantities  of  the 
materials  to  be  moved. 

( )ne  disp.itcher  handles  the  entire 
( tontiiiiiiil   (III    piuii    4_'  ) 
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Opportunities 

at 
General  Motors 

What  the 

GM  Organizational  Setup  Offers 

You— the  Graduate  Engineer 


To  understand  your  opportunity  at  General 
Motors  you  need  to  understand  the  General 
Motors  setup. 

GM  is  not  only  a  major  producer  of  motorcars 
and  trucks.  It  is  also  a  leading  manufacturer  of 
many  types  of  civilian  goods  from  heating 
systems  to  refrigerators,  from  fractional  h.p. 
motors  to  Diesel  locomotives. 

And,  as  a  top  defense  contractor,  GM  is  building 
everything  from  rockets  and  shells  to  tanks  and 
jet  and  Turbo-Prop  engines. 

In  these  many  operations  we  require  the  services 
of  all  types  of  engineers,  engaged  in  all  phases 
of  engineering  work  — from  pure  research  to 
production  supervision. 

This  work  is  decentralized  among  GM's  31 
manufacturing  divisions,  operating  112  plants 
in  .54  towns  and  cities  throughout  the  country. 
Each  division  operates  as  an  independent  unit 
with  its  own  engineering  department.  Yet  each 
benefits  from  the  resources  of  GM's  central 
research  and  engineering  laboratories. 

So,  from  the  start,  GM  offers  the  engineering 


graduate  both  the  opportunities  and  facilities  of 
a  large  successful  organization,  and  the  friendly 
working  environment  of  a  smaller  company. 

It  is  well,  too,  to  note  that  a  high  percentage 
of  engineering  school  graduates,  through  hard 
work  and  initiative,  have  made  sound  business 
careers  for  themselves  at  GM.  In  fact,  today, 
many  GM  divisional  managers  are  engineering 
school  graduates.  And  so  are  many  others  in 
lop  management. 

For  further  information  on  a  GM  engineering 
career,  we  suggest  you  ask  your  College  Place- 
ment Ofhce  to  arrange  an  interview  for  you 
with  the  GM  College  Representative  the  next 
time  he  visits  your  campus. 


GM  POSITIONS  NOW  AVAILABLE 
IN  THESE  FIELDS: 

Mechanical  Engineering   •   Electrical  Engineering 

Metallurgical  Engineering   •    Industrial  Engineering 

Chemical   Engineering 


See  Deecmhcr  ltir,t  iasur  of  Furtunc  Mar/azinc  for  thacr'iplwn  of  new 
mnltimillUin  dollar  CM  Krscareh  and  Trrhiiicn!  Cciitrr  in  Detroit. 


GENERAL  MOTORS   CORPORATION 


Personnel  StafF,  Detroit  2,  Michigan 
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OIL  WILL  SHAPE  THE  FUTURE  of  mankind,  they  say, 
winch  may  he  true.  But  one  thing  is  sure:  oil  is 
essential  to  our  present  security.  And  many  prod- 
ucts of  U.S.  Steel  are  widely  used  to  wrest  oil  from 
the  earth:  "Oilwell"  drilling  and  pumping  equip- 
ment. National  Pipe,  Tiger  Brand  Wire  Lines, 
Universal  Atlas  Cement,  and  a  host  of  others. 


WHAT  HAS  A  STEEL  MILL  to  do  with  soil 
conditioning?  A  lot.  For  some  of  the 
products  of  steel-makmg  are  ideal  for 
agricultural  use.  For  example,  many 
.southern  farmers  use  Tennessee  Basic 
Slag  to  add  phosphorus  and  lime  to 
the  soil,  stimulate  luxurious  crops. 
Look  at  the  picture:  at  left,  test  crop 
of  crimson  clover  and  barley  grown  on 
badly  eroded  land  conditioned  with 
Basic  Slag;  at  right,  result  of  same 
planting  without  Basic  Slag. 


MAN  SIZE!  When  you  can  step  into  its  mouth  and  look  down  its 
throat  like  this,  you've  got  a  scroll  casing  for  a  hydroelectric  tur- 
bine that's  really  big!  This  one,  of  welded  steel  construction,  has  a 
98-inch  inlet,  a  132-inch  bore.  It's  made  by  United  States  Steel. 


0  so  many  jobs  so  well 


THE  DEFENSE  PROGRAM  calls  for  steel  and  more 
steel  ...  for  weapons,  ships,  planes,  even  lowly 
barbed  wire  like  this.  Only  steel  can  do  so 
many  jobs  so  well.  And  fortunately,  United 
States  Steel  and  the  more  than  200  other  steel 
companies  in  America  are  able  to  produce  enor- 
mous quantities  of  this  vital  metal  .  .  .  more 
than  all  the  rest  of  the  world  put  together. 


WHOPPER.  This  96-inch  lathe  in  the  Homestead  District  Works  of  U.S.  Steel 
:an  turn  and  bore  a  110-ton  piece  of  steel  that's  8  feet  in  diameter  and  66  feet 
ong!  But  to  produce  quality  forgings,  it  takes  fine  steel  and  skilled  craftsmen, 
is  well  as  modern  machines.  United  States  Steel  has  all  three. 


iACTS  YOU  SHOULD  KNOW  ABOUT  STEEL.    In  making  the  products  that  are  sold  under  the 
Inited  States  Steel  trade-mark,  U.S.  Steel  buys  materials  from  nearly  54,000  other  companies 
nd  over  40%  of  all  money  received  by  U.S.  Steel  for  its  products  is  paid  out  to  these  suppliers. 


This  trade-mark  is  your  guide  to  quality  steel 


.  The  Theatre  Cuild  on  the  Air,  presented  every  Sunday  evening  hy  United  States  Steel.  National  Brnadrastinq  Cnmnany.  coast-to-coast  network.  Con 


jil  your  newsjjaper  for  tin 


INITED  STAT  E  S  STEEL  c^^^ ,  s„//,,  %u^l.c. 

E|;AN  bridge. .AMERICAN  STEEL  &  WIRE  ond  CYCLONE  FENCE  ..COLUMBIA-GENEVA  STEEL..  CONSOLIDATED  WESTERN  STEEL  ..  GERRARD  SI  EEL  STRAPPING  ..  NATIONAL  TUBE 
aL  SUPPLY. .TENNESSEE  COAL  &  IRON. .UNITED  STATES  STEEL  PRODUCTS. .  UNITED  STATES  STEEL  SUPPLY. .D/v/Vons  of  UNITED  STATES  STEEL  COMPANY.  PITTSBURGH 
j  GUNNISON  HOMES,  INC.  •  UNION  SUPPLY  COMPANY  .  UNITED  STATES  STEEL  EXPORT  COMPANY  •  UNIVERSAL  ATLAS  CEMENI  COMPANY 


BIG  CATS... 

I  I 'iiiliiliiitl  friiiii  pilt/i-  '>) 
irnm  tlu-  (lil  v.-ipors  by  gravity  arul  iliiips 
into  tlu-  spent  catalyst  staiulpipt-  ami 
tlirou^h  a  n  aufomatii'alK  lontrollril 
slitlc  valve  to  the  air  injection  point. 
Here  its  liensity  is  reiiuceil  from  J^  lb 
III.  »t.  by  a  current  of  air  which  "tlutt> 
up"  the  catalyst  making  it  flow  as  a 
lluiil   up  the  regenerator  return  line. 

The  oxygen  in  the  air  admitted  tor 
"tlutting  up"  purposes  continuousK  re- 
generates the  catalyst  by  burning  oft 
coke.  'I'his  action  brings  the  catahst  to 
a  temperature  of  about  lUtO^K,  .uni 
makes  it  a  n  effective  heat-transfei 
medium  for  vaporizing  the  fresh-oil  feed 
and  supphing  the  heat  necessary  for  the 
cracking  reaction.  The  reactivated  hor 
catahst  is  retained  in  the  regenerator 
and  is  constantK  withdrawn  into  the 
standpipe  for  re-use. 

The  combustion  gases  pass  through 
c\clone  separators  in  the  top  of  the  re- 
generator where  t  h  e  y  follow  :i  high- 
\elocit\  spiral  path  which  throws  the 
heavier  catalyst  particles  to  the  out- 
side of  the  separator  by  centrifugal 
torce.  The  recovered  catalyst  is  returned 
to  the  bed  while  the  flue  gases  enter 
the  regenerator  exit  line  a  n  d  pass 
through  the  flue-gas  c<K)Ier  where  their 
contained  heat  is  used  to  generate  high- 
pressure  steam  by  heat  exchange  with 
water.  The  cooled  flue  gases  then  pass 
to  the  electrical  precipitator  which  has 
a  SS.OOO  volt  potential  between  plates. 
Most  of  the  catalyst  is  recovered  and 
the  flue  gases  are  vented  to  the  atmos- 
phere. Recovered  catahst  passes  from 
the  precipitator  into  the  recovered  cata- 
lyst line  and  is  blown  into  tlie  regciu-- 
rator. 

The  combined  livdrocarbon  gasi's 
from  the  spent-catalyst  is  recovered  and 
returned  to  the  main  bed.  The  cracked 


gases  pa.ss  through  the  reactor  overhead 
line  to  the  fractionator  scrubbing  section 
where  the  small  quantity  of  resicual 
catalyst  fines  is  diverted  to  the  bottom 
of  the  fractionator  and  passes  with 
heaviest  oil  to  the  slurr\  settler,  an 
integral  part  of  the  fraction.itor  in 
which  the  catahst  settles  out  b\  gravl 
t\-.  The  clarified  decanted  oil  is  with- 
drawn from  the  top  of  the  settler  for 
use  as  fuel  oil  or  for  further  processing. 
The  thickened  catalyst  slurrv  passes 
into  the  catalyst  return  line  and  is  re- 
turned to  the  reactor.  This  completes 
the  circuit  of  catalyst   in   the  system. 

The  vapor  stream  entering  the  frac- 
tionator passes  upward  from  the  scrub- 
bing section  through  the  bubble  plates 
of  the  fractionator  and  usually  is  sepa- 
rated into  wet  ga.ses,  unstabilized  gaso- 
line, light  gas  oil,  and  heavy  gas  oil. 
The  heavy  gas  oil,  or  tin-  entire  frac- 
tionator side  stream  can  he  diverted 
for  a  recvcling  operation  to  the  recvcle- 
oil  line  and  so  returned  to  the  reactor 
for  furtiier  cracking  with  the  fresh 
feed,  if  it  is  econnmicaliv  feasible  to 
do   so. 

It  is  hoped  that  some  insight  has  been 
gained  in  the  operation  of  this  new 
giant  of  the  petroleum  industry.  It  is 
probable  that  within  a  few  years,  most 
gasoline  used  in  this  country  will  be 
produced  by  catalytic  processes.  With 
knowledge  gained  from  experimentation 
and  experience,  the  proper  catalysts  mav 
be  found  that  will  produce  a  myriad  of 
other  products.  Even  now,  in  Browns- 
ville, Texas,  the  catahtic  proce.ss  is  be- 
ing run  "backward"  to  produce  gasoline 
and  other  products  from  natural  meth- 
ane gas.  .Although  there  is  no  reason 
for  doing  so,  even  "crude"  petroleum 
can  be  made  from  natural  gas  bv'  using 
the  proper  catalysts.  Catahtic  processes 
are  truh  a  new  "m;igic  wand"  in  the 
.American    petrideum    industiv. 


ST.  PAT'S  BALL  .  .  . 

i  I  fin  I  III  III  ti  limn   fi/it/i    Jd) 

As  soon  as  the  manager  turne<i  his  back, 
they  calmly  picked  up  the  door  ;u)d 
viaiked  off  with  it. 

The  engineers  were  out  atter  the  cul- 
prits as  soon  as  they  heard  about  the 
theft,  but  they  were  too  late.  No  trace 
of  the  door  could  be  found.  .Members 
of  Sigma  Delta  Chi.  honorary  profes- 
sional journalism  fraternitv'.  were  sus- 
pected of  having  a  great  deal  to  do  with 
the  ilisappearance  of  the  dom',  but  noth- 
ing could  be  proved.  The  question  was 
tinalh  settled  Saturday  night,  as  three 
members  of  Sigma  Delta  Chi  brought 
the  missing  "door  prize"  to  the  dance. 
.And  so  ends  the  case  of  the  disappearing 
door  prize. 

.As  dancing  ended  at  midnight,  a 
grand  Engineer's  Weekend  came  to  a 
close.  It  was  a  weekend  that  not  only 
gave  enjovnunt  to  evervone  who  was 
here,  but  also  established  tirmh  once 
again  the  tradition  of  Engineering  Open 
House   at    Illinois. 


.A  new  phase  of  atomic  research  will 
be  opened  up  at  the  I'niversitv  when 
the  department  of  sanitarv'  engineering 
begins  a  studv  of  the  problem  of  the 
presence  of  radioactive  substances  in 
water  supplies,  in  sewage,  and  in  the 
disposal  of  industrial  wastes. 

Knowledge  of  these  effects  must  be 
obtained  before  the  increasiiii;  load  of 
radioactive  ni.ireri.ils  reaches  alarnu'ng 
proportions. 


I'ut  \oMiself  ill  the  position  of  the 
prisoiiei  who  w;is  given  U'  white  balls. 
Ill  black  halls,  and  2  boxes.  He  was 
told  that  the  executioner  would  draw 
I  ball  from  1  of  the  2  boxes.  If  it  was 
white,  the  prisoner  would  go  free,  it 
it  was  black,  no  head.  How  would  \ou 
arrange  the  balls  in  the  boxes  to  give 
yourself  the  best  odds  lor  survival? 
.Answer  next  issue. 


It  h.id  been  a  biisv  d;i\  tor  mothei- 
and  to  make  matters  worse  her  small 
son  came  running  nito  the  house  with 
his  pants  torn. 

'■\'ou  go  right  to  vour  room  ami 
mend  those  pants  vourself."  she  ordered, 
"ami  don't  let  me  see  voii  out  lu'ie 
until    the    j<ib   is   ilone."' 

.A  little  Liter  she  went  in  to  see  how 
the  job  was  coming  along.  The  pants 
lav  on  a  chair  and  the  door  to  the 
lell.ir.  usually  closed,  was  open.  The 
mother  called  down  steinlv  :  ".Are  voii 
running  around  down  there  without 
vour  pants  on?"  A  deep  voice  answered, 
",\o  ma'am.  I'm  reading  the  gas  merer." 
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What's  Happening  at  CRUCIBLE 


iibnut  Htuinlvsa  cuvluin  Wcil/s 


Modem  forijlruction  inethoils  have  ihaiifieJ  \Nalls  from  the 
s^elt-MippDrliiij;  type  to  a  mere  covering  which  does  not  .-up- 
port  it.-  own  weight  lor  more  than  one  or  two  -lorie.-.  Hence 
the  definition  of  "curtain  wall":— the  facing  or  enclosure  of 
the  structural  steel  frame.  This  frame  supports  the  entire 
weight  of  modern  huildings. 

The  need  has  existed  for  a  covering  that  would  not  only 
clothe  the  huilding,  but  be  lightweight,  economical  and 
space  saving.  Because  these  requirements  are  more  than  ade- 
iiuately  met  with  stainless  steel  curtain  wall  construction, 
tliis  method  is  becoming  increasingly  popular  with  cost  and 
space  conscious  owners,  builders  and  architects. 


fflP 

v.iuw.miE 

"aanihyhb" 


thf  (.'lUK.'l/JLf  "sciiiflvt/r/i '— nri/v  U"  thivU 

{run  lir  Ivus) 

Crucible  stainless  steel  curtain  wall  panels  are  in  the 
form  of  6-inch  thick  "sandwiches".  The  faiing  consists  of 
flanged,  light-gauge  stainless  steel  sheets  with  a  factory, 
or  site-fabricated,  sandwich  consisting  of  cellular  glass 


insulation  between  two  layers  of  concrete  with  connect- 
ing reinforcing.  Crucible  18-8  stainless  as  the  outside  face 
offers  excellent  resistance  to  weather  and  fire  while  pro- 
viding eternal  beauty  with  a  minimum  of  maintenance; 
the  inside  face  can  be  finished  or  painted  to  suit  the  re- 
quirements of  modern  building  interiors.  Since  18-8  is 
restricted  in  use,  a  good  substitute  material,  type  130 
stainless,  now  government  decontrolled,  offers  the  same 
benefits  as  18-8  stainless. 

mniature  iwiivtratUm 

The  unique  characteristics  of  the  cellular  glass  insulation 
stop  moisture  vapor  migration  from  one  face  of  the 
panel  to  the  other.  The  cellular  insulation  pro])erly  de- 
signed and  installed  assures  that  condensation  will  not 
take  place  onyithcrp  within  the  sandwich. 

iiisiifcinOfi 

Although  less  tlian  half  as  thick  as  the  u-ual  wall  con- 
struction, this  Crucible  stainless  steel  panel  constnn-tion 
has  more  than  twice  the  insulating  value.  The  "U"  value 
(overall  thermal  conductivity)  is  approximately  0.15 
BTU  Hr./Sq.Ft./°F. 

fire  rpsisfciiicp 

The  Crucible  sandwich  met  the  requirements  of  a 
standard  1-hour  fire  test  conducted  in  the  testing 
laboratories  of  the  National  Bureau  of  Standards. 
This  meets  all  old  building  codes  and  is  doid)le,  or 
better,  the  requirements  of  modern  enlightened 
building  codes. 

virvlinn  and  i'ubrivntiiii} 

Since  a  liiiilding  frame  is  not  precision  built,  the 
attachment  of  the  panel  walls  to  the  frame  is  done 
with  fastening  (le\  ices  that  provide  necessary  .'i- 
dimensional  adjustment.  Panels  can  be  made  at  the 
building  site,  and  a  21-hour  casting-to-fastening 
cycle  is  possible. 

tvvUniviil  scrvicp  cHiiilcibfp 

Thoiigli  the  Use  of  some  stainless  steel  is  now  re- 
stricte<l.  Crucible  metallurgists  and  development 
personnel  are  contitiuing  to  investigate  iinpro\ed 
methods  of  curtain  wall  and  other  construction  so 
that  better  buildings  can  be  built  when  stainless 
is  more  freely  a\ailable.  For  more  information 
write:  (^Kt  (iiu.K  Stkki.  Company  ok  .Vmkhic.\,  Gen- 
eral Sales  and  Operating  Offices,  Oliver  Building, 
Pittsburgh,  Penna. 


CRUCIBLE 


oQ.  ■uea/iti  (^  \cA^\  sike^^ioAcfta 


first  name  in  special  purpose  steels 


Midland  Works.  Midland.  Pa.         •         Spaulding  Wcrks,  Hanison,  N.  J.         •         Park  Works.  Pittsburgti.  Pa.         •         Spring  Works,  Pittsburgh.  Pa. 
National  Drawn  Works,  East  Liverpool,  Ohio       •       SandersonHalcomb  Works.  Syracuse,  N.  Y.       •      Trent  Tube  Company.  East  Troy,  Wisconsin 
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CHEM  E . . . 

.  'ititintiiil  from  f'lij'i    I  1  ) 
rhis  that  the  ilu-inical  fii>;iiicrr  translates 
tfst  tubf  rfsiilts  into  tlu-  workinj;  iiioilel 
ot  coninicrcial  opt-ratidii. 

The  unit  process  hiborator\  occupies 
portions  ot  the  tirst  and  secoiul  floors. 
It  also  has  two  steel  ine//aiu'nes  as  well 
as  the  two  re};ular  floor  le\els.  Much 
ot  the  space  in  this  laborator\  is  useii 
(or  projects  and  senior  research  ot  in- 
dividual  students. 

The  largest  laborat<u\  in  the  buihl- 
iny:  is  the  unit  operations  laboratory.  Ir 
extends  troni  the  g  ■"  "  "  "  '1  floor  up 
through  the  second  floor.  Its  overall 
size  is  about  SS  by  5h  feet.  There  are 
three  balconies  at  nine-foot  levels,  pro- 
vidinj;  four  operating  levels.  There  is 
also  a  twelve-foot  crane-ba\.  Some  of 
the  equipment  in  this  lahorator\'  is  a  six- 
plate  distilling  column,  a  four-plate  dis- 
tilling colunui,  a  double  effect  evapo- 
rator, an  ammonia  absorption  column, 
filtration  equipment,  atul  app.iratus  tor 
studying   flow   of   fluids. 

The  reseaich  laboratories  .ire  con- 
structed so  that  each  one  is  next  to  an 
office.  Kach  laboratory'  has  two  doors 
and  emergency  shower  heads  f  o  r  the 
safety  of  the  research  worker.  At  pres- 
ent, a  great  deal  of  research  is  being 
done  on  aerosols  and  heat  and  mass 
transfer  at  high  pressures. 

The    two    foremost    men    in    chemical 


engineering  at  Illinois  in  the  past  were 
Professors  W  i  I  I  i  a  m  Albert  Xoycs, 
Seiu'or,  anil  Samuel  Wilson  I'arr.  While 
Doctor  Noyes,  for  whom  the  main 
chemistry  building  was  named,  was  a 
chemist,  his  place  in  the  chemical  engi- 
ru-er's  history  is  due  to  his  sound  judg- 
ment in  gathering  able  men  to  teach  at 
Illinois.  The  men  he  brought  induile 
Doctor  Roger  .-\dams,  now  head  of  the 
department  of  c  h  e  mist  r  > ,  I'rofessoi 
W.  C  Rose,  and  Professor  C.  S.  Mar- 
\el.  to  name  onl\   a  feu. 

Professor  Parr  was  the  first  chcnucal 
engineer  :ir  Illinois.  He  started  rlu-  c\ir- 
riculum  aiul  iieaded  the  di\i>ion  untjl 
his  retirement  in  lOih.  He  is  most  fam- 
ous for  his  extensive  research  on  Illinois 
coals.  As  a  result  of  his  work,  the  clas- 
sification of  co.ils  has  been  accomplished. 
He  contributed  much  important  infor- 
m.ition  on  storing  of  coal,  low  tempera- 
ture coking  processes,  and  ii.se  of  high 
sulfur  content  coals.  He  de\elope(l  the 
Parr  cahu'imeter,  b\-  which  tile  heatin<; 
v;due  of  coal  is  measured,  and  main 
other  aii.iiuica!  instruments  .'Uid  devices 
Used  in  the  fuel  industr).  His  work 
was  not  confined  solel\  to  fuels  how- 
ever. His  contribution  to  boiler  water 
treatment  is  still  considered  outstanding. 
He  developed  the  non-corroding  aIlo\ 
Illiuni.  It  is  fitting  that  the  Kast  Chenu- 
srr\  building  has  been  dedicated  to  the 
man    who   did    most    tor   chemical    engi- 


neering at  Illinois. 

If  one  were  to  look  lor  the  present 
head  of  the  division  of  chemical  engi- 
neering, he  might  ha\e  a  hard  time  find- 
ing Doctor  H.  ]•".  Johnstone  in  his  of- 
fice. One  of  the  busiest  men  on  campus. 
Doctor  Johnstone  not  onl\  teache> 
chemic.il  engineering,  but  practices  it  as 
Mill.  It  i^  not  uncr)nnn(in  for  him  to  be 
in  his  oltice  on  Monil;i\,  in  Washington 
on  Tuesiiav.  and  back  on  campus  agairi 
on   \\'ednesda\. 

The  staff  which  Doctor  Johnstoiu' 
lias  gathered  is  of  the  same  high  caliber. 
l'.\er\  undergraduate  clienuc.d  engmeer- 
iiig  couise  is  taught  in  a  man  with  ;i 
I'll.  I).  Wiiile  the  degree  itself  does 
nut  make  Doctors  Drickanier,  Peters. 
R.ui/,  .111(1  Westwater  good  teachers,  it 
does  iiiijic.ite  that  the\  know  their  sub- 
ject. It  i>  also  imp(Htant  that  these  men 
ha\e  served  in  industry  as  well  as  in 
colleges.  Still  these  are  onh'  a  few  ot 
tiiose  who  help  train  the  chemical  engi- 
luci.  As  mentioned  before,  the  chemical 
engnicer  needs  a  very  good  backgrounil 
in  chemistrv'.  For  this  grourul-w(uk,  the 
ciieinical  engineer  at  Illinois  can  thank 
Doctor  Roger  .Adams  and  his  disting- 
uished  staff. 

While  the  chemistrv  student  of  IShS 
was  to  be  found  on  the  baseball  dia- 
mond, tile  ciiemical  engineer  of  today  is 
found  111  prominent  places  m  the  indiist- 
ri,-il    world. 


THE  SOURCE 
OF  A 
RIVER 
IS  THE 
SOURCE    OF 


QUALITY... 


l-rom  ilie  licadwaicrs  rt(;iiin  of  ilic 
Ama/(in  tomes  Up-River  "I'ine  Para",  widely  atknowl- 
cd);ed  fiy  rubficr  experts  as  the  highest  grade  of  natural 
rubber.  To  Okoiiile  researchers  ami  indepemtenl  experts 
alike,  long  experience  has  shown  that  only  this  rubber 
provides  all  the  factors  needed  in  top  quality  insulation 
for  electrical  wires  and  cables. 

The  Okonite  Company  obtains  a  high  degree  of  uni- 
formity in  shipment  after  shipment  <if  this  premium 
rubber  in  "biscuit"  form  .  .  .  has  found  that  Ilp-Rivcr 
Fine  Para  assures  a  long  service  life  .  .  .  uses  it  exclu- 
sively in  all  Okonite  rubber  insulated  wires  and  cables. 
The  Okonite  (jimpany,  Passaic,  New  Jersey. 


OKONITE 

insulated    wires   and    cables 


HEAP  BIG  HUNTING 

GROUND   FOR   HAPPY 

SLIDE  RULES 


On  ihe  Campus 

708    South    Sixth    Street 
U.    OF    I. 
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How  Honeywell  Engineers  help  make  it  possible 

for  a  sub  to  dive  swiftly  and  safely 


It's  a  tensp  moment  aboard  a  V.  S.  Navy 
suliniarino  wlien  tlie  signal  ior  diving 
stations  el<Mnrilies  the  crew. 

And  to  make  sure  all  preparations 
have  been properlv  made  for  a  swift,  safe 
descent— submarines  are  equipped  with 
a  panel  of  colored  lights  like  the 
one  shown  below  aboard  the  I  .S.S. 
Sihersides.  Submariners  call  it  the 
"Christmas  Tree,"  because  when  all 
valves  and  hatches  are  closed  the  whole 
panel  glows  green. 

Important  to  the  "Christmas  Tree" 
are  tiny  switches  — that  must  never  fail. 

That's  why,  in  choosing  the  hundreds 
of  precision  switches  found  in  every 
submarine,  the  Navy  selects  dependable, 


proven  Micno  Precision  Switches,  pro- 
duced by  Honeywell. 

And  this  is  only  one  of  many  vital 
functions  Honeywell  devices  perform  in 
the  fields  of  marine  controls,  aviation, 
guided  missiles  and  atomic  energ)'. 

Today,  fabulous  new  controls  for 
many  fields  are  being  developed  by  the 
men  in  our  expanding  engineering  and 
research  sections,  who  find  their  work 
often  calls  for  fascinating  study  in  the 
realm  of  pure  science. 

There's  real  opportunity  for  engineers 
at  Honevwell  — for  this  is  the  age  of 
Automatic  Control. 

And  Honevwell  has  been  the  leader 
in  controls  for  more  than  60  years! 


America  lives  better— works  belter  wilii  lioueywell  Controls 


Honeywell 


For  information  about  opportunities  in  our  engineer- 
ing and  research  departments,  write  us,  stating  your 
(inalitications.  Depending  on  the  location  you  prefer, 
siMiil  voiir  letter  to  Personnel  Dent.,  Minnf apiiliS' 
Ih.Mi-vwcll,  Minneapolis  8,  Minn.;  Personnel  Dept., 
M in Tn-.i|M.li~.llc,ni-\  well.  Brown  Instruments  Division, 
riiil,iclil|ilii  1  11.  I'.i.;  or  Personnel  Dept.,  Minneap' 
cilis-lloneywell.  Micro  Switch  Division,  Freepnrl,  III 


"^^pjliti  Wb  (jMiAM^ 
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ATOMIC  AIRCRAFT  .  .  . 

.  '.illuui.d  jiiiiii    f,lf;i     l()) 

from  the  reactor  and  tlii'  heat  siipplii-.l 
to  the  air  by  a  heat  exihaiiKer  through 
which  the  reactor  coolant  passes.  In  all 
cases,  except  that  of  the  rani-jet  and 
other  direct  air  cycles,  it  is  rei|uireii 
that  heat  be  transported  in  a  coolant 
troni  the  reactor  to  the  propulsion  ma- 
chinery. In  making  .1  choice  among  the 
xarious  types  ot  propulsion  machinery 
which  ha\e  been  sugKcsted,  the  designer 
must  perform  detailed  and  careful  an- 
alyses of  man\  different  possible  com- 
binations. .Some  o(  the  problems  which 
confront  him  are  so  obvious  that  tlie\ 
nia>  be  mentioned  here.  For  example,  if 
a  propeller  t\pe  propulsion  system  is 
chosen,  the  hot  fluid  from  the  reactor 
must  be  piped  to  the  turbines  which 
drive  the  propellers;  these  in  turn  nuist 
be  mounted  on  the  wings.  'J'lius  eacii 
propeller  must  be  provided  with  its  own 
reactor,  or  hot  fluids  niu>t  he  piped 
around  the  airplane  from  a  centra!  re- 
actor heat  source.  Any  reactor  coolant 
will  undoubtedly  become  somewhat 
radioactive  in  passing  through  the  re- 
actor, and  this  alternative  hence  is  not 
attractive.  On  the  otherhand  providing 
each  propeller  with  its  own  reactor  is 
not  easy  either,  for  two  reasons.  First, 
the  weight  of  a  reactor,  with  its  shield, 
is  very  large;  more  than  one  reactor 
and  shield  therefore  is  highly  undesir- 
able from  a  weight  standpoint.  Second, 
two  reactors  per  airplane  would  require 
more  than  twice  the  fuel  investment  of 
one  reactor  and  a  low  fuel  investment 
per  airplane  is  desirable,  rather  than  a 
high  one. 

Heactor 
The  design  of  the  reactor  will  be 
greatly  influenced  by  the  coolant  chosen. 
However,  the  basic  principle  upon 
which  the  reactor  operates  is  the  same 
reganlless  of  the  coolant.  This  principle 
is  as  follows:  The  reactor  may  be 
thought  of  as  a  more  or  less  cylindrical 
bod\  throughout  which  a  fissionable  ma- 
terial such  as  uranium-2.^3  or  pluton- 
ium-2J9  is  distributed.  The  reactor  also 
cotitains  passages  for  the  flow  of  the 
coolant  through  it  necessary  for  the  re- 
moval of  the  heat  and  also  usually  con- 
tains a  material  which  is  called  a  modtr- 
ntiir.  The  reaction  starts  with  the  cap- 
ture of  a  neutron  by  a  nucleus  of,  say 
iiranium-2.?S.  Since  neutrons  are  present 
in  small  concentration  in  the  atmosphere 
everywhere,  this  serves  to  start  the  re- 
action. Immediately  after  capture  of  the 
neutron  the  I'-i.^S  nucleus  disintegrates 
with  the  liberation  of  twr)  to  three  neu- 
trons and  2  atomic  nuclei  ( lission  frag- 
ments) both  smaller  than  the  original 
nucleus.  Most  of  the  energy  of  fission 
IS  carried  off  by  the  fission  fragments; 
this  energy  is  imported  to  the  material 
into  which  thev   are  last  and  appears  as 


heat,    (lamma    rays   and    beta    rays  also 
are  given  off  in  the  fission  process. 

1  he  two  to  three  neutrons  given  off 
are  ejected  into  the  body  of  the  reactor 
any  may  undergo  one  of  three  different 
fates.       1 )    Thev    ma)    escape    from    flu- 
reactor    entirely    and    be    captureii    out- 
side it  b\    some  parasitic  nucleus  in   the 
structure  of  the  shield   or  its  surroumi- 
ings.  1)  Thev   mav   be  captured  bv   some 
of    the   non-fissionable    materials    in    the 
reactor  itself.  ^)  'I'hey  may  be  cajitured 
ui     anotiier     I  -J.^S     nucleus,     following 
w  iucli  aiitlitional  neutrons  will  be  given 
off.    ll    we    can    design    the    reactor   so 
that   aN   m;m>    as   about   4(1   per   cent  of 
the    ]icutri]n>    given    off    in    fission     .ire 
c:i|iniicil    in    other    li>sionable    nuclei    in 
>uch    a    uav    a>    to    cause    fission    there, 
the    reaction    will    continue    indefinitelv 
until  the  fissionable  nuclei   are  used   up. 
The  basic  problem  of   reactor  design 
is  to  reduce  to  acceptablv  low  values  the 
first    two   methods   of    loss    of    neutrons 
mentioned  above;  that  is,  leakage  from 
and    parasitic    capture    in    the    reactor. 
Leakage  may   be   counteracteil    to  some 
extent  by  surrounding  the  reactor  with 
a     neutron     reHecting    material     which 
scatters   but   does  not  capture   the  neu- 
trons. For  example,  graphite  and  beryl- 
lium oxide  are  known  to  be  good  reflec- 
tors.   L.xccssive   capture  of   neutrons   in 
nonfissioning  nuclei  in  the  reactor  may 
be  avoided   by  eliminating  from   the   re- 
actor .itomic  species  which  have  a  strong 
tendencv    to  capture  r.eutrons  or,  in   the 
language  of   the  nuclear  phvsicist,   have 
a    high    neutron    capture    cross    section. 
I  nfortunately,  it  is  not  always  easy  to 
do   this   because  some   of   the   materials 
which  are  most  suitable   for  use  as  re- 
actor structure,  and  without  which  the 
reactor    will    not    support    it.self,    have 
rather  high  capture  cross  sections.  These 
are   thus   poisons    for   the   nuclear   chain 
reaction    although   essential   for   the  me- 
chanical  stability  of  the   reactor.   Obvi- 
ously, we  may  increase  the  fraction  of 
the    neutrons    which    are    absorbed    in 
I  -2J3  nuclei  by  increasing  the  propor- 
tion   of    l'-2.1S    present    in    the    reactor, 
t  nfortunately,  this  increases  the  amount 
of    fissionable   material    invested    in    the 
reactor  and  since  fissionable  material  is 
extremely    precious    it    is    desirable    to 
keep  its  investment  to  a  low  value.  VVe 
usuallv',  therefore,  resort  to  the  device  of 
introducing    into    the    reactor    a    inodtr- 
ator.  A  modtrator  is  an  clement  of  low 
atomic    weight    and    low    capture    cross 
section  for  neutrons.  Because  of  its  low- 
atomic    weight    a     neutron     striking     it 
loses    a    relatively    large    fraction    of    its 
energy    in    each    such    collision.    Because 
of  its  low  capture  cross  section,   it  does 
not  capture  many  of  the  neutrons  which 
strike   it.    After   the    r'cutrons   arc    thus 
sloweil   down    or   moderated,    their   rap- 
ture  by   the    fi.ssionable   material    in    tin- 
reactf)r     becomes    much     more     pnihablc 


since  the  cross  section  for  capture  ot 
low  energy  neutrons  is  higher  than  that 
for  high  energy  neutrons.  Typical  mod- 
erators .irt  graphite,  ordinarv  water, 
heavy  water,  bervllium  and  bervllium 
ovide.  The  control  of  the  chain  reaction 
is  in  principle  exceedingly  simple.  One 
of  the  nwjst  direct  means  of  control  i> 
to  arrange  an  absorbing  rod  so  that  it 
can  be  inserted  into  the  reactor  or  with- 
drawn from  it.  If  the  rod  is  withdrawn 
from  the  reactor,  it  will  absorb  a  small- 
er number  of  neutrons  than  before.  If. 
in  its  (jriginal  position,  the  rod  was  ab- 
sorbing that  number  of  neutrons  which 
made  the  reactor  just  critical,  (that  is, 
neitiicr  rising  1101  f;dling  in  power) 
then  withdrawal  ot  the  rods  will  cre- 
ate a  slight  excess  ot  neutrons  in  the 
reactor  and  the  power  will  begin  to  in- 
crease. If,  for  example,  we  withdraw 
the  roil  so  rhat  the  fr.ution  ot  the  neu- 
trons absorbed  in  fission  is  0.1  per 
cent  greater  than  before,  then  the  num- 
ber of  neutrons  in  the  reactor  will  in- 
crease by  (1.1  per  cent  in  each  neutron 
generatio-i.  Since  the  neutron  genera- 
tion time  is  extremelv'  short  the  reactor 
will  build  up  fairlv  rapidiv  in  powei  in 
an  exponential  manner.  When  it  is  iK- 
sired  to  stop  this  build  up,  all  that  is 
necessary  is  to  in.sert  the  control  rod  to 
its  original  position.  This  will  deprive 
the  neutron  cycle  of  its  (1. 1  per  cent 
excess  and  the  power  ot  the  reactor  will 
stay  steady  at  the  new  level  thus 
reached.  Similarlv.  if  it  is  desired  to 
decrease  the  power  ot  the  reactor,  in- 
serting the  rod  more  deeplv  than  its  or- 
iginal position  will  enable  it  to  absorb 
more  neutrons  than  before  and  the  chain 
reaction  will  gradually  die.  Other  meth- 
ods of  control  have  been  proposed  also. 
For  example,  in  a  reactor  which  has  a 
reflector,  removal  of  part  of  the  reflec- 
tor will  allow  the  leakage  of  more  neu- 
trons th.in  before.  This  will  decrease 
the  reactivity  and  constitutes  a  method 
of  control.  ALso,  removal  of  part  of  the 
moderator  or  of  some  of  the  fuel  itself 
from  the  reactor  will  decrease  the  re- 
activitv,  and  these  expedients  may  also 
be    used    as    control    mechanisms. 

It  it  is  eviilcnt  that  the  control  of  the 
reactor  is  an  important  matter;  not  so 
much  because  of  the  verv  remote  possi- 
bility that  the  reactor  might  turn  itself 
into  a  low  grade  atomic  bomb,  but  be- 
cause if  the  power  of  the  reactor  Huctii- 
ates  without  a  corresponding  fluctuation 
in  the  heat  removal  capacitv  of  the  heat 
transfer  svstem,  the  reactor  inevitably 
will  heat  up.  Over-heating,  if  sufficient- 
Iv  severe,  can  cause  accelerated  corro- 
sion, warping  or  even  melting  of  parts 
of  the  reactor.  Fvidentiv  too,  it  is  im- 
portant that  the  reactor  not  In-  operated 
without  a  (low  of  Coolant  rliroiigh  it 
Mine  tliK  certainlv  will  icsult  in  seri- 
al o;j^;/;//i  r/    uil    f^di/i     SS  ) 
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Keep  Learning... but  start  earning  at  SPERRY 


Graduate  Engineers  —  Join  Spcrry's 
engineering  team.  In  one  ot  the 
research,  product  development  or  field 
jobs  now  open,  vou  can  apply  your 
knowledge  immediately  and  keep  on 
learning  with  pay. 

Good  starting  pay.  Salary  increases 
as  vou  progress.  You'll  enjoy  the  advan- 
tage of  working  with  acknowledged 
leaders  in  their  fields.  And  there  are  no 
routine  jobs  at  Sperry.  Every  job  is  a 
challenge  to  originality,  the  fresh 
approach.  We  offer  many  incentives  for 
advanced  studv  and  the  advanced 
thinking  so  helpful   in   getting   ahead. 

Immediate  Openings 

...  for  Aeronautical,  Electrical.  Elec- 
tronic, Mechanical  Engineers  —  Physi- 
cists—Technical Writers  —  Field 
Engineers  for  applied  engineering  both 
in  this  country  and  abroad. 

You'll  Work  in  Long  Island 

•  Attractive  location-comfortably  out- 
side of  but  convenient  to  New  York. 
Good  housint;  ;ind  livinc  conditions. 


•  Modern  plant.  Well-equipped  labo- 
ratories. Excellent  working  facilities. 

•  Or  in  the  field,  there  are  excellent 
applied  engineering  opportunities  in 
other  parts  of  the  U.  S.  and  overseas. 

•  Opportunities  for  rapid  advancement. 
Encouragement  to  continue  your 
education,  while  vou  earn. 

•  liberal  emplosee  benefits. 

You'll  Work  Under  a  Great 
Leadership  Tradition 

The  Sperry  G\  roscopc  Company  with 
its  40-year  tri.dilion  of  tackling  and 
soUing  difticult  problems— is  the  recog- 
nized leader  in  developing  automatic 
controls  for  navigation.  From  Sperr\"s 
work  in  gvroscopics  and  electronics 
have  come  the  Gyropilot*  flight  con- 


troller. Zero  Reader*  flight  director, 
radar,  servo-mechanisms,  computing 
mechanisms,  communications  equip- 
ment and  many  other  products  used  in 
the  air.  on  land  and  at  sea. 

Sperry  sponsored  the  development  of 
the  klystron  tube  —  the  first  practical 
source  of  microwave  energy.  From 
Sperry  pioneering  have  come  a  com- 
plete line  of  Microline*  instruments  for 
precision  measurement  in  the  entire 
microwave  field. 

We  want  more  men  like  those  who 
have  built  up  this  tine  record  for  Sperry 
—  men  who  can  think  and  work  crea- 
tively, and  get  a  thrill  out  of  tackling 
and  solving  tough  problems.  It  will  pay 
men  with  such  qualifications  to  w  rite  . . . 

Emplovment  .Section  I  A  .^ 


GmscoPE  coMPJiii/y 


GREAT  NfCK.  NEW  YORK    CLEVELAND    NEW  ORLEANS  ■  BROOKLYN  ■  LOS  ANGELES  ■  SAN  FRANCISCO  ■  SEATTLE 
IN  CANADA-SPtRRY  GYROSCOPE  COMPANY  OF  CANADA.  LIMITED,  MONTREAL.  QUEBEC 
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,  .  '.lilinii.d  jihin  piK/i    14  ) 

work  tfii   \f:irs  in   the  nil    tiflils   tor  liis 
jjDveriinuMit. 

In  Mislial.  Iraq  lias  I'liosrn  a  I'apablr 
student  both  to  ifpiosfiit  liis  no\ern- 
nu-nt  aiul  to  hrinj;  home  cn^iiu'crint; 
knowlrilgc.  Hi-st  ot  luck  to  \oii  ami 
\ciiir  iiiiintiA,   Mislial. 


PROFESSOR  H.  F.  JOHNSTONE 

Proti-ssor  Johnstone,  proti'ssor  ot 
i.-luMnii-al  i-nj;iiH'fring  here  at  the  I  ni- 
versity  of  Illinois,  is  thi-  man  ri-spon- 
sibli-  tor  much  ot  the  recent  pr<i};ress  in 
the  chemical  en}»ineering  division  ilc- 
scribed  elsewhere  in  this  issue  ot  tin- 
'I'lih.  A  native  ot  (leorgetown,  Soiitli 
Carolina,  Dr.  Johnstone  attended  the 
I'niversity  ot  the  South  at  Sewanee. 
Tennessee  and  recei\ed  his  B.S.  degree 
there  in  102.?.  He  did  his  graduate  work 
at  the  I'niversity  ot  Iowa,  receiving  his 
I'll. I),  degree  in  ph\sical  chemistr\  from 
that  I  Hi  versify  in  V^lli. 

I'pon  finishing  his  college  wdik.  Dr. 
Johnstone  assumed  a  teaching  position 
at  the  I'niversity  of  Mississippi.  Two 
years  later  he  moved  to  Champaign- 
l  rbana  and  became  connected  with  the 
Kngineering  Kxperimcnt  Station  at  the 
University  of  Illinois.   Here  he  entered 


PROFESSOU   H.   V.  .lOIINSTONK 


III!  a  cooper. ituc  rese.ircli  program  with 
the  I  rilities  Researcii  Conuiiission  of 
Chicago  on  a  study  of  stack  gas  prob- 
lems related  to  atmospheric  pollution. 
In  l').?5.  Dr.  Johnstone  joined  the  statt 
of  the  chemical  engineering  division  and 
has  advanced  througli  the  deiiarrment 
until  toda\  lie  is  iiead  of  tile  department. 
Earh    in  tiie  .second  World  War,  be- 


cause of  the  great  demand  for  chlorme 
gas  and  the  possibility  of  an  acute  short- 
age of  electric  power,  Dr.  Johnstone 
made  a  surve\  for  the  Office  of  Pro- 
duction Management  on  non-electrol\ tic 
processes  for  producing  chlorine.  Also 
during  the  war  he  directed  a  munitions 
development  laboratory  for  the  National 
Defense  Research  Council  in  which  new 
nujnitions  for  chemical  warfare  were 
developed.  In  reward  tor  tiiis  work  lie 
received  rlie  President'^  Certificate  ot 
.Mcnr  ,ind  tlu-  Naval  ( )rdn.uue  Devel- 
iipnient  .Award.  Dr.  Joliiistorie  is  now 
the  chairman  of  the  Researcii  Council 
ten  the  Chemical  Corps  .Advisorv  Hoard, 
aird  screntrtrc  adviser  for  the  Los  An- 
geles Courrtv  .Air  Pollution  Control 
I5<i,rr(l.  .At  Illinois  he  also  directs  a  con- 
tract with  the  Atomic  Energy  Coiiimis- 
siiiii  in  the  Engineering  Experiment  Sta- 
tion on  a  fundamental  study  of  aerosols. 
Publications  by  Dr.  Johnstone  in  the 
treld  of  gas  absorption,  aero.sols  and 
tirme  prciblems,  and  in  the  production  ot 
he.ivv  chemicals  are  well  known 
throughout  the  chemical  world.  When 
asked  about  his  hobbies.  Dr.  Johnstone 
replied  that  trips  to  Washington  occirpv 
nii]-.t  ot  his  spare  time. 


"Do  you  enjoy  my  company?" 
"What  company  are  you  with?' 


SIMPLIFIES    STAFF    and 

PINION 

WORK       rt    ^ 

BROWN  &  SHARPE  4/^  J  ^       ^^^-^A^-v 

AUTOMATIC 

PINION  TURNING 

MACHINE 


\ 


.  .  .  dependably  meets  all  close  tolerance  and  fine 
finish  requirements  of  military  and  civilian  assemblies, 
such  as  clocks,  instruments,  fuses  and  timers. 

This  machine  is  representative  of  the  improved  design 
features  that  make  the  Brown  &  Sharpe  line  of  Automatic 
Screw  Machines  worth  investigating.  Write  for  literature. 
Brown  &  Sharpe  Mfg.  Co.,  Providence  1,  R.  I.,  U.S.A. 


BROWN  &  SHARPE 


Books  and  Supplies 

for  every  engineering  need 
• 

ILLINI   UNION 
BOOKSTORE 


715   SOUTH   WRIGHT  STREET 
ON  THE  CAMPUS 
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This  is  a 

magnification 
of  what 

abrasive 

material? 

Commercial 
Diamond 

Fused  Silicon 
Carbide 

Fused  Aluminum 
Oxide 

Boron 
Carbide 

The  answer  "Fused  Aliiiiiiimm  Oxide" 
gives  yovi  a  passing  niari<.  15nl,  it's  not 
just  ordinary  fused  alumina.  It's  Norton 
3'i  ALUXDIM*  abrasive  in  a  single 
crystal,  containing  more  than  99'^c  ])urc 
fused  ahimina  —  hailed  as  the  "greatest 
abrasive  contribution  to  increased  grind- 
ing production  in  more  than  40  years." 

How  It's  Made 

When  bauxite  is  submitted  to  an  ex- 
fremely  high  temperature  in  an  electric 
furnace  by  an  ingcniciii>  Norton  Process, 
grains  of  S'i  AJjINDIM  abrasive  form 
in  a  fluid  matrix  where  each  grain  grows 
into  a  single,  complete  crystal  —  strong 
in  shape  and  with  many  sharp  points  on 
all  sides.  The  nuilrix  not  only  contrib- 
utes to  Si  ALLNDLM  abrasives 
unique  crystalline  structure  but  also 
absorbs  impurities  from  the  melt.  'I'his 
accounts  for  the  better  than  '.)'.)'  ,  purity. 

The  matrix  is  then  di.ssolved  away  l)y 
a  complicated  chemical  process  and  the 
relea.sed  grains  are  washed  and  .screened 
to  size.  No  crushing  is  necessary. 

Amazingly  Versatile! 

The  extra  sharijuess  ami  crystalline 
form  of  Norton  Si  ALUNDl'M  abra- 
sive enables  it  to  grind  cast  iron,  alu- 
minum, bronze,  brass,  .soft  steel,  high- 
speed steel  and  cast  alloy  tool  materials. 
Its  versatility  is  further  borne  out  by  a 
typical  report.  In  one  prominent  plant, 
Norton  3'>  ALUNDUM  wheels,  rei)lac- 
ing  other  wheels,  accounted  for  over-all 
time  savings,  floor  to  floor,  of:  surface 
grinding  —  '2(i.3'^t;  internal  grinding  — 


IS.lSc;   tool   grinding  —  13. '2',^;   cylin- 
drical grinding  —  2o%. 

Worth  Remembering 

This  example  of  "making  better  [irod- 
ucts  to  make  other  ])roducts  better" 
jiromises  an  interesting  future  to  >-oung 
engineers  who  want  to  contribute  to  new 
developuients.  .Norton  Research  is  well 
worth  investigating. 


Free  Folder 

highlights  the  cost- 
<'utting  advantages  of 
Norton  32  ALINUIM 
abrasive  on  countless 
grinding  jobs.  AVrite 
r<ir  your  copy. 


*Trade-Mark  Reg.  U.  S.  Pal.  Off.  and  Foreign  Counli 


Gordon  R.  Finlay,  Ph.D.,  Cornell  '42,  exomines  o 
specimen  with  the  Metallograph  in  the  Physical 
Testing  Laboratory  ot  the  Norton  electric  furnace 
plant  in  Chippowo,  Canada. 


NORTON 


Qi^akincf  beffer  products  to  make  other  products  better 

V    GRINDING  WHEELS  I    ■    /    OILSTONES /J-^     JBROSIUE   PaPEB  8  CLOTH  \     ^L 


REFRACTORIES 


GRINDING   8   LAPPING   MACHINES 


^LABELING  MACHINES 
CERAMIC  SURFACE  PLATES   iS^- 


it; 


*^> 


J  NON  SLIP  FLOORING 
BORON  CARBIDE  PRODUCTS 


NORTON  COMPANY,  WORCESTER  6,  MASSACHUSETTS 
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NAVY  PIER  .  .  . 

( I  onliiiiii  ti  jiiiiii  I'lUlt     1^) 

.'I  b(K>k  ill  uhioh  Doctor  Kiscnschmil 
relates  the  highlights  ot  il  years  as  a 
chemist  and  executive.  He  has  been 
very  active  in  h)cal  organixarioiis. 
AinoMK  the  positions  he  has  hehl  arc 
the  chairmanship  ot  the  Chicago  sec- 
tion ot  the  American  Chemical  Society, 
the  presidency  of  the  Chicago  Chemists 
Club,  and  the  chairmanship  ot  the  Illi- 
nois Commission  of  the  Purity  ol  I'aiiit 
Material. 

As  hobbies  Doctor  Kisenschmil  studies 
criminology  and  pliilosoph\  .iiul  is  con- 
sidered an  expert  on  the  assassination 
of   Lincoln. 

.■\fter  an  introduction  by  Doctor 
Hunt,  ad\iser  of  the  Pier  Chapter,  Doc- 
tor Kisenschmil  spoke  of  the  problems 
in  the  research  field.  He  outlined  these 
problems  in  three  steps: 

1.    Is   the  problem   \iorth   wbde.' 

1.  Can   the  problem   be  solved  ? 

?i.  Sell  the  solved  problem. 

He  stated  that  there  are  many  men 
with  the  ability  to  .solve  and  sell  the 
problem,  but  few  who  are  capable  ot 
seeing  a  worth-while  problem.  Doctoi' 
Kisenschmil  spoke  in  an  informal  man- 
ner and  often  cited  incidents  from  his 
experiences.  The  lecture,  in  general,  was 
highly  informative,  educational  and  cn- 
j(>\  able. 


In  the  near  future,  field  trips  are 
going  to  be  made  to  steel  companies  in 
the  Chicago  area  and  talks  will  be  given 
b\  key  men  in  the  diversified  fields  of 
cheniistr\-. 

The  .'MChK  will  iliuiniiNtiate  the 
rubber-f rom-oil  proccw  at  the  I  rii\ersit\ 
Open  House  which  will  W  luld  Apiil 
2.1  and  24. 

I'lnSlCS    CI.IM 

During  the  week  of  .March  17,  the 
I'Insics  Club  was  host  to  a  member  ol 
the  Professional  Center,  who  ga\e  ;m 
interesting  lcct\irc  on  the  bet.itrnii.  .\ 
week  later  .i  tudd  trip  was  niaiic  tu 
the  Centei-  to  sec  the  betatmii  in  (ipcr- 
;ition. 

TALK 

A  general  meetuig  consisting  ot  me- 
chanical, electrical  and  chemical  en;;i- 
iieers  was  held  and  the  manager  ot  the 
Chicago  (liviNiiin  ot  Dow  Chcniical 
Compaiu    Icitureil   on   siJicoiu-N. 

AlKK 

( )ii  .March  4,  the  chapter  was  host 
to  a  Hell  Telephone  demonstration  of 
microwaves  and  later  in  the  month  on 
March  IS'.  Dean  F.  VV.  Tre/.i.se  spoke 
nn  Ihi  Mtin/iriiitr  Shnrttuic.  .April  1 
will  >tair  off  with  a  mo\'ic  nn  the  I'.la- 
Itiiiil    I'mvuiii    (ixnnul.    ,inil    on    .Xpril 


2''.  a  field  tup  to  Commonwealth  I  ili- 
son  Comp.iin  to  see  ;i  demonstration  ol 
their  circuit    .in.iK /ei . 

AIA 

1  Ix'  .\1  A  under  a  new  regime  has 
started  a  new  pcdic\.  ka\  Muliiiski.  pres- 
iilent  of  the  student  chapter,  introduced 
the  new  system  ot  business  meetings  on 
e\ery  other  meeting  and  visiting  lec- 
tures and  educational  events  on  the 
other  occasions.  .A  close  tie  between  the 
student  and  professional  chapters  has 
m.ide  this  possible.  \\x.  Harold  Rey- 
ludds,  AIA  architect,  specializing  in  in- 
terior decorating,  delivered  the  first  lec- 
ture of  the  stmesfer  on  interior  decorat- 


(  )n  .April  _'.?  and  24,  troni  ^  p.m.  to 
'*:,in  p.m.,  the  Xa\\  Pier  Hranch  ot 
the  I  iii\ersit\  of  Illinois  will  throw 
open  its  doors  to  the  public  tor  tin- 
l''^2  (  )pcn  House.  K\eryone  is  wel- 
come. 


.\  prof  of  ours  went  to  sec  the  dean 
and  asked  him  for  the  day  off  to  cele- 
brate his  silver  wedding  anniversary. 

The  dean,  after  some  deliberation, 
said,  "All  right,  but  I  hope  that  I'm 
not  going  to  ha\c  to  put  up  with  this 
e\ei\    2^   \c,-irs." 


DEMINERALIZED  WATER 


BARNSTEAD 

DEMINERALIZERS 

When  m.-inufacturing  processes  re- 
quire only  hiph-tesi  mineral-free  water, 
Barnscead  Oemineralizers  are  the  best 
producers  ...  5c  per  1000  gallons  of 
demincralized  water  with  a  minimum 
of  supervision  and  maintenance.  Barn- 
stead  Demincralizers  increase  produc- 
tion, reduce  rejects  and  insure  better 
products  control. 


Write  Today 
For  Literature! 


Draws  a  line  7/70f/i 
of  a  mile  long  wifh 

1  filling: 

WORLD'S  ONLY 
DRAWING  INK 
FOUNTAIN  PEN 

wifh  tnferchangeable  nibs 


Sblican 


Saves    thousands    of    time-wasting 
pen  filling  operations  for  the  artist 
or   draftsman — insures    uniform   thick- 
ness of  line  from  hairline  to  Ys"  thick. 
Ideal    for    lettering,     freehand     drawing, 
technical  drawing,  sketching,  or  stenciling 
with  the  Interchangeable  nibs.  Graphos  uses 
any  drawing    ink,    black   or   colored.     Handles 
exactly    like    any    drawing     pen    —    beautifully 
balanced,   light  touch.  Time-tested — thousands   in 
use    In    leading    drafting    rooms   and    art   studios   all 
over  the  world.  Use  the  famous  PELICAN  WATER- 
PROOF   DRAWING    INKS   for   best   results. 
jtsit  your  deoler  —  or  wrife  tor  illusfroied  bookleti 

JOHN    HENSCHEL    &    CO..    INC. 

105  East  29th  Street,  New  York  li,  N,  Y, 
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Giiidinef  lidit 


in  a  new^ai^e  of  discovery 


Despite  what  has  already  been  accom- 
pHshed,  the  science  of  electronics  is 
young.  You  can  expect  the  electron  to 
become  even  more  useful— to  you,  in 
your  home,  and  to  the  nation. 

How  useful  it  can  be  is  seen  in  the  ad- 
vances already  made  by  RCA  scientists- 
such  as  the  picture  tube  of  your  tele\ision 
set . . .  the  image  orthicon  television  cam- 
era, used  by  every  studio  in  the  nation 
.  .  .  the  amazing  electron  microscope, 
which  magnifies  as  mucli  as  200,000 
times.  RCA  scientists  now  work  toward  , 


new  advances— more  powerful  television 
sets  .  .  .  all-electronic  color  television  .  .  . 
UHF  telexision  .  .  .  new  electronic  sys- 
tems for  industry  and  our  Armed  Forces. 

To  RC.\  scientists,  the  challenge  of  tomor- 
row  is  more  interesting  tlian  yesterday's  suc- 
cess. This  pioneering  spirit  assures  vou  finer 
quality  in  every  product  and  service  of  RCA 
and  RC.\  Victor. 


Sec  the  latrst  in  radio,  trlrri\i<m,  and  electronics  at 
RCA  E-\hihitinn  Hall.  .>6  West  4i)lh  SIrct.  .V.  V. 
Admission  is  free.  Radio  Corjwration  of  America, 
RCA  Buildins,  New  York  20,  N.  Y. 


CONTINUE   YC"JR   EDUCATION 

WITH    PAY  —  AT   RCA 

Graduate  Electrical  Engineers:  RCA 

\'icti>r— one  of  the  world's  foremost  manu- 
facturers of  radio  and  electronic  products 
—offers  you  opportunity  to  gain  valuable, 
welUrnunded  training  and  experience  at 
a  good  salary  with  opportunities  for  ad- 
vancement. Here  are  only  fi\'e  of  the  many 
projects  which  offer  imu-sual  promise: 
•  Development  and  design  of  radio  re- 
ceivers (including  broadcast,  sborl-wavc 
ul  FM  circuits,  television,  and  phono- 


nbinatif 


•  Advanced  development  and  design  of 
AM  .ind  FM  broadcast  transmitters.  R-F 
induction  heating,  mobile  communications 
ecjuipment,  relay  systems. 

•  Design  of  component  parts  such  as 
coils.  Icjudspeakers.  capacitors. 

•  Development  and  design  of  new  re- 
cording and  producing  methods. 

•  Design  of  receiving,  power,  cathode 
rav.  gas  and  ]ihoto  tul>rs. 

Write  todai/  In  Collci^c  Relations  Divi- 
sion. RCA  Virtor.  Camden,  New  /rrvci/ 
Also  manv  o-^nnrtimitles  for  Mecliiini.al 
and  Chemical   Intl-eers   and   I'hy-ieisls. 


Radio  Conpon atiox  of  America 

World  louder  in  radio — Jinsl  in  tclc\.'ision 
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Takes  a  lot  to  lay  a  carpet  in  the  jungle 


The  scene  is  "darkest  Africa". 

Hut  Africa  is  lightening.  Man's  (lucst 
for  minerals,  for  new  areas  for  agriculture 
and  trade,  is  slashing  ultra-modern,  glar- 
ing-white air  strips  in  once  impenetrable 
jungle. 

Those  pavers,  portable  air  compressors, 
pumps  and  air  tools — .such  as  you  migiit 
see  working  a  city  street—  are  Worthing- 
ton  Blue  Brutes  going  to  "lay  a  carpet" 
in  that  hole  in  the  jungle. 

Thus,  Worthington,  a  major  producer 
of  equipment  for  public  works,  industry 


and  farm,  brings  the  fruits  of  American 
technical  genius  to  the  strange  i)laces  o£ 
the  world. 

And  illustrates,  too,  how  the  uiii(|ue 
American  talent  of  divcrsificalion  helps 
public,  employees  and  stockholders.  For 
Worthington  makes  many  things  not 
just  construction  equipment  and  pumps, 
but  also  engines,  water  works  machinery, 
powertransmission,  petroleum  equipment, 
air  conditioning  and  refrigeration,  niuiiy 
others. 

Such  diversification  builds  .•sliihilily  .  .  . 


makes  Worthington,  112years  old,  a. strong 
link  in  the  chain  of  American  business. 

Worthington  Corporation,  formerly 
Worthington  Pump  and  Machinery 
Corporation,  Harrison,  New  Jersey. 


WORTHINGTON 


The    Sign    of   Value 
Around    the    World 


n 


Good  W«t«r   and   S«n:t»tion-«na 
•ir  comprvtsort  •  sir  tools 


Mor«  Abundant    Food  -  com 

reffigctotion     .     pumps 
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Engineering  secrets  are  under  her  skin 


This  is  the  first  official  photo  of  the 
giant  Boeing  eight-jet  XB-52.  It's  Amer- 
ica's new  all-jet  heavy  bomber,  and  an- 
other trail-blazing  product  of  Boeing 
engineering  leadership.  Still  highly 
classified,  Boeing's  most  revolutionary 
developnients  arc  out  of  sight,  under 
the  XB-SZ's  gleaming  skin. 

The  B-jZ,  vital  to  .\merica's  defense 
plans,  is  just  one  of  the  challenging 
projects  Boeing  engineers  arc  at  work 
on.  Others  include  guided  missiles, 
supersonic  research,  and  the  B-52's 
team-mate,  the  six-jet  B-47  medium 
IxiuiIkt,   now   in   (]uanfity   production. 


If  you  measure  up,  you  can  share  the 
prestige  of  Boeing  leadership.  You'll 
work  with  men  who  have  made  major 
contributions  to  both  civil  and  mili- 
tary aviation.  And  you  can  look  ahead 
to  a  long-range  career  with  a  com- 
pany that  has  been  growing  steadily 
for  55  years. 

You  can  work  eitlicr  in  Seattle,  heart 
of  the  Pacific  Northwest,  or  in  progres- 
sive Wichita,  Kansas.  Boeing  provides 
a  generous  moving  and  travel  allowance, 
gives  you  the  benefit  of  special  training 
programs,  and  pays  a  good  salary  th.it 
"rows  w  itli  \()u. 


Plan  now  to  build  your  career  as  a  mem- 
ber of  Boeing's  distinguished  Engineering 
personnel  after  graduation.  Boeing  has 
present  and  future  openings  for  experi- 
enced and  junior  engineers  in  aircraft. 

•  DESIGN  •    RESEARCH 

•  DEVELOPMENT       •    PRODUCTION 

•    TOOLING 

also  for  servo-mechanism  and  electronics 
designers  and  analysts,  and  for  physicists 
and  mathematicians  with  advanced  degrees. 


For  I 
consult  your  P/i 


the 


JOHN   C    SANDERS.  Stall   Enelneer  -Personnel 
Boeing  Airplane  Company,  Seattle  14,  Wasliington 


APRIL,   1952 


37 


ATOMIC  AIRCRAFT  .  .  . 

( i  'inliniiiil  j 1 1,111  piuji    .1(1 ) 

ous    ilaina^'r    it    not    ilfstniiti(>r\    ot    the 
reactor. 

.S7n<7</ 

Alfliouf;li  moNt  ol  tlu-  ciicrjjN  ol  nii- 
ilcar  liviion  appears  as  kiiu-tii-  fiiergv 
ot  the  two  lissioii  trasmt'iits  ii\ciitionf(l 
above,  ami  this  kinetic  eiierKV  in  tuiii 
appears  as  heat  in  the  fuel  elements,  a 
substantial  portion  of  the  energ)  ot  a 
reactor  appears  as  kinetic  energy  of  the 
neutrons  an>i  as  ionizing  radiation,  siicli 
as  ganuna  ra\s  and  beta  ra\s.  1  "he  neu- 
trons and  ganinia  ra\s,  if  alh)\vcil  to 
escape  with  complete  freedom  from  tin- 
reactor,  would  make  it  necessary  tor 
luunan  beings  to  stay  at  a  distance  of 
more  than  a  mile  from  a  high  powered 
reactor  while  in  operation.  Moreover, 
since  the  (ission  products  themselves  are 
radioactive  and  continue  to  emit  gamma 
rays  even  after  the  chain  reaction  has 
been  stopped,  it  would  not  be  possible 
to  approach  the  reactor  very  much  closer 
than  this  even  after  it  had  been  shut 
down.  It  is  clear  that  a  sh'uUl  nuist  be 
provided. 

The  basic  requirements  of  tiie  shield 
are  dictated  by  the  two  basic  types  of 
radiation  which  it  is  desired  to  stop. 
The  neutrons  are  slowed  down  most 
effectively  by  light  atoms  such  as  hydro- 


gen, and  moreover  are  more  easil>  cap- 
tured after  being  slowed  down.  K<n-  this 
reason  an  effective  shield  will  contain 
light  atoms  such  as  hydrogen,  which  also 
is  a  good  slow  neutron  absorber.  ( Januiia 
rays,  on  the  otherhaiul,  are  degraded  in 
energ\  and  stopped  best  by  heavy  ele- 
ments such  as  lead.  Hence,  the  shiehi 
ncirmalK  will  contain  hea\  >  elements 
aK(i.  It  is  clear  that  a  mixture  ol  light 
.iMil  iu-a\  \  elements  arranged  in  the  most 
strategic  fashion  will  be  desired.  The 
details  of  this  arrangement  are  not  par- 
ticularly important  for  a  large  station- 
:ir\  reactor  such  as  those  which  ha\e 
been  built  on  the  ground  in  the  past. 
Hii«e\er.  for  a  re.icror  vvhicli  is  to  be 
mobile  it  is  important  that  the  shield 
weight  ami  ilimensions  be  kept  small. 
Hence,  the  materials  put  into  the  shiehi 
must  be  the  best  possible  and  nuist  be 
arranged  in  the  best  possible  fashion. 
The  detailed  solution  of  this  problem 
is  extremely  complicated. 

.Another  point  of  importance  is  that 
not  onl\  nuist  the  shield  prevent  escape 
of  radiation  from  the  reactor  to  the  de- 
sired degree  but  also  it  must  be  capable 
of  atlmitting  and  emitting  the  coolant 
w  hich  carries  the  heat  away  from  the  re- 
actor. This  means  that  ducts  must  pierce 
the  shield  and  we  are  then  confronted 
with  the  problem  of  leakage  of  radia- 
tion   through    these    ducts,      Generalh 


•  LEROY*  Lettering  equipment  Is  standard  in  drafting  rooms 
everywhere.  No  special  skill  is  needed  for  perfect,  regular 
lettering  and  symbol  drawing.  There  are  LEROY  templates  in 
a  variety  of  alphabets  and  sizes,  as  well  as  for  electrical, 
welding,  mop,  geological,  mathematical  and  other  symbols 
that  the  draftsman  needs.  'Trode  Mark® 

KEUFFEL  &  ESSER  CO. 

NEW   YORK    •    HOBOKEN,   N.   J. 
Chicogo  •  St.  louii  •  Detroit  •  Son  Fronciico  •  lot  Angeles  •  Montreal 


speaking,  gamma  rays  and  neutrons  tra- 
vel in  straight  lines.  However,  undei' 
certain  coiulitions  they  can  be  scattered 
or  reflected  aroimd  corners  or  cur\e>. 
This  confronts  un  with  .inotluM  difficult 
but  interesting  prulilcni   in   the  vhield. 

Sotuf  Pidhli'ttis  iij  Nuclear 
Pdwcrcil  Aircraft 

It  ma\  be  interesting  to  pose  some 
dithcult  problems  in  addition  to  those 
mentioned  above  which  confront  the  de- 
signer of  a  nuclear  powered   aircraft. 

The  shield  will  be  the  heaviest  single 
object  aboard  the  aircraft.  I!arly  pub- 
lished estimates  of  shield  weight  placed 
the  mim'mum  at  S(t  to  I  DO  tons,  with- 
out an\  piovisions  for  removal  of  heat. 
I' roll!  this  it  is  evident  that  a  large  air- 
craft will  be  retpiired  to  carrv'  a  weight 
of  this  magnitude  even  though  the  air- 
craft need  carry  little  or  no  chemical 
fuel.  To  a  first  approximation  one  mav 
balance  oii'  the  weight  of  the  shield 
against  the  weight  of  the  fuel  load 
which  would  be  carried  in  the  large 
modern  aircraft,  since  the  shield  ami 
the  reactor  which  it  contains  essentiallv 
replace  the  fuel  load.  The  fuel  loads 
of  modern  aircraft  range  up  to  the 
neighborhood  of  7S  tons  or  more.  If 
the  e.irlv  estimates  of  shield  weight  re- 
ferred to  above  are  anywhere  near  cor- 
rect, it  is  evident  that  the  weight  of 
the  shield  plus  the  reactor  is  not  grossly 
different  than  that  of  the  fuel  which 
can  be  carried  in  a  large  conventional 
aircraft.  However,  every  cfifort  must  be 
made  to  keep  down  the  weight  of  the 
shield  and  the  reactor.  One  obvious 
\\  av  to  ilo  this  is  to  make  the  reactor 
small  so  that  the  shielded  volume  is 
kept  small.  This  in  tinii  restricts  the 
amount  of  cross  sectional  free  flow  area 
through  which  coolant  may  pass  through 
the  reactor  and  increases  the  piessure 
drop.  Moreover,  as  the  reactor  diameter 
decreases  it  usually  is  found  that  more 
fissionable  material  is  required.  This  is 
undesirable.  There  is  therefore  a  bal- 
ance to  be  struck  between  the  benefit  of 
small  shield  weights  resulting  from  de- 
creased reactor  si/e  on  the  one  hand, 
and  the  disadvantages  res\ilting  there- 
troni  in  -nialler  free  How  area  for  cool- 
ant llovv  M\^\  larger  fissionable  material 
investment  required. 

Balance    and    Structure 

The  existence  of  a  large  concentrated 
weight  such  as  the  shield  and  the  re- 
actor at  one  point  in  an  aircraft,  makes 
it  lu'cess.uv  tn  leilesign  the  structure 
of  the  aircraft  to  accommodate  this 
weight.  .-Xlthough  large  aircraft  are  de- 
signed for  very  large  gross  weights 
this  weight  is  usuallv  distributed  over 
the  wing  and  throughout  the  fuselage, 
t'oncentrating  the  weight  in  the  fu.se- 
lage  greatly  increases  wing  bending 
( iiiiitiuiuil   (in    f>/if;r    4lt) 
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•  It  takes  all  kinds  of  engineers  to  design,  produce  and  distribute  SQUARE  D's 
broad  line  of  electrical  equipment. 

•  Throughout  its  years  of  expansion  Square  D's  prime  source 

of  engineering  talent  has  been  schools  such  as  yours,     r     -  —        -  ^        -  -.  • 
Not  only  electrical  engineers.  Mechanical  and  1*" 

industrial  engineers,  too. 

•  Would  you  like  to  know  more  about  Square  D 
and  the  opportunities  we  offer? 


SQUARE  D  COMPANY,  Dept.  SM-1 
6060  Rivard  Street,  Detroit  11,  Michigan 

I'd  like  a  copy  of  Square  D's 
"Gef-Acquainted"  brochure. 


Mail  the  Coupon 

. . .  for  your  copy  of  a  16-page 
"Get-Acquainted"  brochure 

which  tells  all  about  Square  D, 
its  products,  services,  markets 
and  opportunities. 


) 


City- 


-Zone- 


-State 


SQUARE   D  COMPANY   CANADA    IT  0,  TORONTO  •  SQUARE   D  de  MEXICO,   S.  A.,  MfcXICO   CITY,   D   F. 
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ATOMIC  AIRCRAFT  .  .  . 

1 1  ontiiiiii  li  1 1  hill   pain    .vS  ) 

inoiiients  aiul   necessitates  structural    re 
>li'>it;ii  ill  main  case>. 

l.ur^i-  Lmidiin!  U'fii;lil 
The  \cr\  tact  that  diiIn  a  small 
amiiiiiit  (it  the  tue!  is  cunsunu-il  in  tli;;ht 
means  that  tlie  Kf^'^s  \vei;;ht  cil  a  nuclear 
aircraft  will  he  approximately  the  same 
(111  lan(lin^  as  on  take-oft.  First,  the 
landiii);  }»ear  must  he  made  stroiiji 
enough  to  take  the  iiigher  gross  lan(lin<; 
wei};lit.  Second,  the  landing;  speed  is  in- 
creased and  there  ma\  he  a  change  in 
landing  attitude  wliich  possibly  could 
require  changes  in  the  landing  gear,  or 
in    tail    clearance   ant;le    reiiuirements. 

Ural    I  iiiiisjrr 

The  ver\  essence  ot  a  nuclear  power 
plant  is  the  transfer  of  heat  from  the 
reactor  lo  the  propulsion  machinery. 
The  requirements  for  small  si/e  anil 
high  power  density  placed  upon  the  air- 
craft reactor  pu>li  the  heat  tranvtcr  de- 
signer to  the  linut  ot  !ii>  know  ledge,  lie 
n\ust  avoid  hot  spots  m  the  Mow  >\stem. 
he  must  have  good  flow  distribution  and 
he  must  know  exactK  how  the  power  is 
ili>tributed  in  the  reactor  .so  that  he 
can  supph  the  right  amount  of  coolant 
to  each  part  of  it.  Solution  of  these 
problems   requires   a   great   deal   of   de- 


tailed analysis  and  •.•xperimerit.  For  ex- 
ample, consider  the  cooling  of  a  sinface 
beneath  which  I'-i.^i  is  located  in  a 
reactor.  The  rate  of  hear  generation  i^ 
independent  of  the  local  temperature, 
thus  it  the  sinface  be  deprived  of  its 
cool.int  it  \\\\\  at  once  rise  in  temper- 
ature luitil  it  melts  or  disintegrates. 
i  he  reactor  is  like  ,(  heat  exchanger  to 
which  heat  is  constantl\  supplied 
whether  it  is  taken  away  or  not:  oidy 
b\  maintaining  the  flow  of  coolant  c.in 
trouble  be  a\diiled. 

Fissionubli'   Material  Investment 

The  desirahilitN  ot  keeping  the  quan- 
tity of  fissionable  material  in  the  reactor 
small,  has  been  mentioned  pre\iousl\.  It 
is  ob\ious  that  this  is  desir.ible.  How- 
e\er.  the  chain  reaction  will  go  in  the 
reactor  oidy  .so  long  as  there  is  pioeiit 
a  cert.u'n  minimum  ipiantity  ot  fission- 
able material  called  the  critical  mass. 
.As  soon  as  the  reaction  has  consumed  so 
much  fissionable  material  that  the  mas> 
drojis  \ery  slightly  below  the  critical 
nia>>,  the  chain  reaction  dies  and  can- 
ncir  be  started  again  without  adding 
more  lissionable  material.  .\I(neover,  the 
products  of  hssion  remain  in  place  in 
the  fuel  elements  and  eventually  nnist 
be  removed.  This  makes  it  necessary  to 
remove  the  remaining  fuel  from  the  re- 
actor, pm-ify  it  and  prepare  it  for  reuse. 
The  amount  of  uranium  which  mav  be 


tied  up  in  the  reprocessing  acti\iti<s 
ma\  e.isily  exceed  that  which  is  tied  up 
in  the  reactor  proper.  Thus,  the  uran- 
ium nueNtment  is  not  simply  the  amount 
of  uranium  carried  aboard  the  aircraft 
but  also  that  which  is  on  the  ground  in 
various  stages  of  preparation  for  use. 
I  he  question  of  recovery  and  reprocess- 
ing of  the  (issionable  material  is  a  mat- 
ter for  the  cluMiiisi  .111(1  chemical  engi- 
neer, and  IS  a  u  hole  new  subject  on 
wliiih    I    sli.ill    11, ,t    iniuli    tuithci-    here. 

Radial  ill  II  Daniatic 
Inter-nuclear  collision  between  neu- 
trons and  the  nuclei  of  materials  used 
as  structures  or  as  moderators  in  the 
reactor  or  between  fission  fragments  and 
other  nuclei  result  in  dislocation  of  the 
niiciei  with  which  collision  occurs. 
While  it  is  ileliniteK  known  how  great 
an  effect  these  dislocations  ha\e  it  is 
known  that  the  properties  of  the  ma- 
terials in  which  the\  have  occurred  un- 
dergo a  change.  I  sually  this  change  is 
in  a  detrimental  direction.  For  e.xam- 
plc.  a  decrea.se  in  thermal  conductivit\ 
m,iy  occur,  thus  making  the  heat  remov- 
al problem  ever  harder.  Or,  other  equal- 
ly critical   properties  may  deteriorate. 

Some  liquids  or  ga.ses  which  might  be 
proposed  as  reactor  coolants  are  decom- 
posed   by    radiation,    and    are   hence    not 
usable.    (Organic    compounds    are    parti- 
( continued   on    page   44) 


. . .  latest  data  on 
how  to  select 
anti-friction 
bearings 


Explams  bearing  types,  designs,  tolerances,  load  dis- 
tribution, dynamic  capacity,  loads,  selection,  installation 
and  maintenance,  and  applications.  Includes  dimension 
tables,  conversion  values,  symbols  and  abbreviations. 
Regular  price  of  this  270-page  book  is  $1.75.  fflSSiF's 
reduced  the  price  to  students  to  $1.25  in  lots  of  10  or 
more -SI. 00  in  lots  of  20. 

For  copies  of  "Ball  and  Roller  Bearing  EngineerinR," 
send  your  remittance  to  SKF"  INDUSTRIES,  INC.,  Front 
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Ch.  E's  at  Du  Pont 

Plant  development  work  is  solid  background 
for  a  future  in  chemical  engineering 


The  work  of  production  supervisors 
at  Du  Pont,  as  discussed  here  last 
month,  is  aimed  at  getting  better 
results  from  existing  processes  and 
equipment. 

In  contrast,  the  job  of  plant  de- 
velopment groups  is  to  find  ways  to 
improve  methods  and  products,  and 
advise  management  when  changes 
should  bo  made  for  economic  or  tech- 
nical reasons.  Chemical  engineers  in 
this  work  are  responsible  for  lower- 
ing process  costs,  adapting  the  prod- 
uct to  new  uses  and  improving  prod- 
uct quality  to  obtain  a  larger  share 
of  the  existing  market. 

These  duties  provide  an  under- 
standing of  the  fundamental  aspects 
of  the  business,  as  well  as  a  broad 
view  of  Company  operations.  The 
training  and  experience  a  man  gains 
as  a  member  of  a  plant  development 
group — often  a  first  assignment  at 
DuPont — is  an  excellent  background 
for  any  field  he  may  move  into  later. 

Conducting  a  development  study 
usually  involves  obtaining  data  from 


laboratory,  semi-works  and  plant- 
scale  experiments,  estimating  profits 
and  investments,  and  consulting  with 
sales,  research  and  production  per- 
sonnel, also  with  auxiliary  depart- 
ments such  as  Engineering,  Chemi- 
cal and  Purchasing,  and  with  out- 
side authorities. 

Here  are  typical  problems  solved 
by  plant  development  groups: 


H.  E.  Graham,  Jr.,  B.S.Ch.E.,  Gcnrgia  I.  T. 
'4cS,  and  J.  F.  Carlry,  Ph.D.Ch.K.,  Cornell  '51, 
study  a  plastic  com poij ndcr-extnictor-extrudcr 
for  improvements  in  making  plastics. 


John  Purdom,  B.S.Ch.E..  Ohm  Stat,-  '19, 
and  Kenneth  Kchr,  B.S.M.E.,  North  Caro- 
lina State  '50,  discuss  diagram  of  a  /iroeessfor 
improved  recovery  of  a  nylon  intermediate. 

1 .  Prompted  by  obsolescence  and 
wearing  of  equipment,  experimental 
studies  and  economic  comparisons 
were  made  on  the  entire  process  of 
isolating  dyes.  Methods  in  use  called 
for  crystallization,  filter  pressing  and 
tray  drying.  It  was  found  that  a 
rotary  vacuum  filter  with  a  continu- 
ous rotary  steam  tube  dryor,  air  con- 
veyor and  a  dust  collection  system 
reduced  costs  about  $50,000  a  year. 

2.  Production  of  sodium  silicate  was 
to  bo  increased  substantially,  but  the 
tank-type  furnace  at  the  heart  of  the 
process  proved  a  bottleneck.  The 
furnace  design,   including  exit  and 


ion  W.  Koiser  uit  nnhti  li  s  <  i,  I  . 
Purdue  \^)(),  supervises  tests  of  improvid  pro- 
cess for  making  ncoprene  intermediates. 


FOURTH  OF  A  SERIES 


Reid  Earnhardt,  B.S.M.E..  Cornell  '44, 
M.S.M.E.,  Carnegie  '4H,  and  Rene  M.  Le- 
Clare,  M.S.Ch.E.,  M.  I.  T.  '51,  cheek  in- 
stallation of  improvements  in  plant  equipment. 

entry  ports,  was  improved,  and  its 
capacity  enlarged  at  a  small  fraction 
of  the  cost  of  a  new  furnace. 

With  the  rapid  growth  of  techno- 
logical improvements  all  over  the 
world  and  increasing  competition, 
plant  development  work  assumes 
greater  and  greater  status.  The  Ch.  E. 
entering  such  a  group  at  Du  Pont 
finds  a  wealth  of  opportunity  for  his 
skill  and  ingenuity. 


HAVE  YOU  SEEN  "Tho  Du  Tonl  (cm 
I)any  and  the  College  Graduate"?  Free, 
40-page  book  describes  opportunities 
for  men  and  women  with  many  typos 
of  training.  Write:  2521  Nemours  lildc., 
Wilmington,  Delaware. 


dij) 


BETTER  THINGS   FOR    BETTER    LIVING 

.  .  .  THROUGH  CHEMISTUr 

Entertaining.  Informative  —  Listen  to  "Cavalr a(?e  of 
America."  Tuesday  Nrchts,  NBC  Coast  to  Coast 
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SKIMMING  .  .  . 

•  untiniiitl  fritiii  />iii/i  11) 
licet  i>t  truck.s  mill  mortis  intorination 
rccrivfil  from  ;i  truck  operator  on  iii> 
niastcr  materials  location  sheet.  'This 
record  is  bem;;  contiiiiiousK  com|iileil 
by  tlie  dispatcher  trom  triick-operatois' 
call-in  reports  so  that  he  has  the  latest 
record  of  Ivith  material  locations  ami 
ipiantities  at   these  points. 

l"sseiitiall> .  the  rej;ularl\  hceiised  in 
stallation  is  \er\  simil.ir  to  a  ta\i  di- 
patchiny  SNStem. 

no  support  for 
melting  metals 

In  a  ncail\  incredible  experiment  a\ 
Westinghouse  recently,  aluminum  \\  ;i^ 
melted  by  placinji  it  between  two  hori- 
zontal coils  of  copper  a  \vw  inches  apart 
and  appKiii};  energy  at  1(1,(1(10  cuics. 
As  the  switch  was  closed  the  aluminiiin 
actualK  floated  into  space  between  tin- 
two  coils.  It  besran  to  spin  rapidly,  ^low 
red,  soften,  and  turn  to  a  liquid,  assum- 
ing, as  it  did  so,  the  shape  of  a  spinniii}; 
toy  top.  When  the  power  was  shut  off 
the  melt  dropped  to  a  crucible  below 
where  it  instantly  solidified. 

This  was  the  outcome  of  efforts  to 
produce  more  nearh  pure  metals.  When 
high-temperature  metals  are  melted  in 
a  crucible,   reactions  occur  with  the   re- 


Melting  aluminum  in  air  produces 
purer  metals  and  alloys.  (Courtesy 
of   Westinghouse). 

lract<>r\.  Hur  in  the  c.ise  win- re  rl\( 
metal  is  melted  in  air  whcic  \()latilc 
impurities  arc  lost  and  other  impurities 
are  not  picked  up,  greater  purit\  is 
;ichie\ed.  Alloys  can  also  be  produced 
while  the  metal  is  suspended.  The  in- 
duced currents  automaticalK  piddiicc 
the  necessary  .stirring. 


.Although  still  limited  in  choice  and 
tpiantit\  of  ii;etals,  this  process  has  been 
successfulK  emphned  in  research  for 
metals  in  lamps,  electronic  tubes,  and 
other  high  -  ti-mpcrature  applications, 
p.nticularU  where  it  is  not  necessary 
to   gi<-.itl\    exceed    the    melting   point   ot 


crash  trucks  for  air  force 

I  )i-t.iiK  ucie  reccntU  released  on  the 
nature  ot  se\eral  hundred  crash  and  tire- 
tightiiig  trucks  to  be  built  for  the  I  .S. 
.■\ir  Force  b\    Marmon-Herrington  Co. 

Known  as  .Model  (t-lO,  the  new 
trucks  are  designed  to  operate  efficiently 
in  any  tempeiature  ranging  from  65  de- 
grees below  /.ero  to  165  degrees  abo\e, 
I'ahrenheir.  This  extreme  range  neces- 
sitates, among  other  things,  a  completeh 
.iiitomatic  generating  s\stem  to  keep  lUtt- 
teries  chargeil  at  all  times  as  well  as 
an  auxiliary  heating  system  for  engines. 

The  (l-IO  is  a  high-speed  vehicle  used 
to  reach  crash  scenes  as  quickh  as  pos- 
sible. Featuring  six-wheel  drive,  the  new 
truck  has  maximum  traction  an<l  can  go 
through  deep  mud,  sand  and  snow  and 
up  steep  grades  with  ama/ing  speed 
and  ease. 

Because  of  unique  ilesign,  the  .Model 
(l-l((  is  able  to  close  in  on  a  crashed 
I  ( (0)1  till iicii   nn    piujc    46) 


PRATT  A  WHITNKY  AIRCRAFT,  leading  aircraft  en- 
gine designer  and  manufacturer  ha.s  been  a  firm 
advocate  of  "creative  engineering"  for  all  of  its  27 
years  in  business.  Operating  as  it  does  in  a  highly 
technical  field,  the  company  has  never  veered  from 
the  basic  policy  that  engineering  excellence  is  the 
key  to  success. 

This  has  meant  extraordinary  emphasis  on  engi- 
neering, the  formation  of  an  engineering-minded 
administration,  and  the  spending  of  millions  of  dol- 
lars of  company  funds  to  build  the  mo.st  complete 
research  and  development  laboratories  in  the  field. 

Such  an  approach  has  enabled  Pratt  &  Whitney 
to  gain  a  top  reputation  for  piston  and  jot  engine 
development.  Only  recently  the  company  became 
one  of  the  few  in  the  country  to  be  awarded  a 


U.  S.  (lovernmcnt  contract  for  the  development  of 
a  nuclear  powered  aircraft  engine. 

Long  r.inge  opportunities  to  put  your  own  ideas 
to  work  doing  creative  engineering  arc  open  now. 
Kind  out  how  you  can  fit  into  this  great  engineering 
organization.  Consult  your  placement  counselor  or 
write  to  Frank  W.  Powers,  Engineering  Department 
at— 


PRATT  &  WHITNEY  AIRCRAFT 

DIVISION  OF  UNITED  AIDOAFT  COKPOIIAnON 

EAST  HARTFORD,  CONNECVICUT 
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THE  STRIKING  HEAD  of  this  common  kitchen 
match  contains  sulfur.  It  symbolizes  the  host 
of  everyday  items  that  would  be  affected  by  a 
severe  sulfur  shortage.  Sulfur  finds  its  way  into 
almost  every  branch  of  American  industry.  It  is 


important  to  the  production  of  cliemicals,  fer- 
tilizers, petroleum  products,  and  numberless 
other  materials  vital  to  the  nation's  defense 
program  and  to  our  normal  industrial  and 
economic  development. 


How  the  Petroleum  Industry  helped 
ease  the  Nation's  Sulfur  shortage 


There  Is  a  Saying,  "the  best  index  of 
the  level  of  the  civilization  of  a  country 
is  its  production  of  sulfuric  acid."  The 
U.  S.  would  have  had  real  cause  to  worry 
had  the  critical  shortage  of  sulfur  in  the 
past  18  months  gone  unchecked. 

However,  since  sulfur  in  the  form  of 
hydrogen  sulfide  occurs  in  natural  and 
refinery  gases,  the  petroleum  industry 
took  the  impending  shortage  as  its  cue  to 
step  up  its  normally  limited  recovery 
of  sulfur  from  these  sources. 

Accordingly,  by  mid- 1952  recovery 
from  petroleum  and  natural  gas  will  have 
mounted  to  700,000  long  tons  per  year. 
This  will  provide  substantial  help  in  re- 


lieving the  national  shortage.  Since  this 
tonnage  is  considerably  above  the  needs 
of  the  oil  industry,  it  will  ease  the  situa- 
tion for  many  other  industrial  users. 

Standard  Oil  has  taken  the  lead  in  the 
midwest  in  this  by-product  sulfur  recov- 
ery program.  With  facilities  at  Whiting 
and  in  the  far  west  and  south  west,  the 
company  will  produce  nearly  lO'c  of  the 
sulfur  obtained  from  petroleum  sources. 

Sulfur  recovery  and  Standard  Oil's  part 
in  it  is  just  one  example  of  how  young 
men  with  training  in  chemistry  and  engi- 
neering may  apply  their  skills  and  knowl- 
edge in  our  company  — and  gain  deep 
satisfaction  in  the  results  of  their  work. 


910  South  Michigcn  Av?nu",  Ctiicago  80,  lllinoii 


Standard  Oil  Company 

chigcn  Av?r 
A-        1 

(STAN  I 
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ATOMIC  AIRCRAFT  .  .  . 

'  .  •.ntiiiii,,!    I", I, I   I'tig,    40) 

I'lil.'irly  susceptible,  aiul  i-vcn  (lutsidc  tlu- 
/(IDC  ot  nuist  inteiiso  radiation  in  tin- 
reactor  ordinary  lubricants  turn  tarry 
or  even  solidh.  Lubricated  machinery 
hence  may  not  be  used  in  sudi  locations. 
I'lh\trical  insulation,  on  prolon;;eil  e\- 
po>ure  to  radiation,  breaks  down  and 
disintegrates  or  loses  its  effecti\eness. 

There  is  here  a  lar^e  field  ot  in\e>«ti- 
;;ation,  particularly  in  the  physics  ot 
solids,  where  much  work  must  be  i\n\w 
in  order  to  elucidate  the  effects  of  radia- 
tion damage,  as  this  phenomenon  is 
called,  on  the  materials  which  mi^ht  be 
used  in  an  aircraft  reactor,  or  in  radia- 
tion exposed   locations  in   the  shield. 

Escape   oj   RtiJiotictii'ily 

It  is  exidently  necessary  to  cniiliru- 
substantially  all  the  radioactivity  ot  the 
reactor  within  it.  This  imposes  on  the 
designer  of  the  reactor  another  restric- 
tion. It  is  occasionally  sugjiesteil  that  a 
nuclear  aircraft  will  create  a  hazard  to 
population  in  its  \icinit\.  Inasmuch  as 
the  aircraft  itself  will  carry  a  crew 
which  must  be  protected  adequately,  per- 
sons at  a  distance  will  not  be  affected 
in  any    way. 

Mattrials 

( )ne  of  the  most  importanr  problems 
in   reactor  technology  today  is   tlu-   lirul- 


ing  and  de\elopment  of  materials  ade- 
quate fin'  use  in  reactors  which  are  pro- 
posetl  for  production  of  power  in  one 
foini  or  .mother.  The  combineil  effects 
ot  high  temperature,  corrosion  by  \ari- 
ous  coolants,  radiation  damage,  thermal 
stresses,  and  mechanical  stresses  can  be 
extremely  serious  in  some  cases.  The  air- 
craft reactiM'  presents  these  problems 
to  an  luiusual  and  critical  degree.  For 
example,  a  difference  of  10(1  V  in  per- 
missable  maximum  reactor  temperature 
cm  easily  produce  a  I  ^  per  cent  differ- 
ence in  thrust  output  ot  tlic  power  plant. 
High  temperature  materials  are  there 
fore  a  prime  necessity.  A  corrosion  resist- 
ant coating  on  the  reactor  heat  transfer 
surfaces  a  few  thousandths  inches  thick 
may  double  the  critical  mass.  A  braz- 
iml;  .illoN  containing  a  few  per  cent 
boron  (.1  strong  neutron  absorber)  u\:\\ 
put  so  much  boron  into  the  reactor  that 
It  cannot  be  made  to  go  critical,  and 
this  particular  alloy  may  therefore  be 
entirely  un-usable.  An  allo\  liiizh  in 
nickel  may  have  good  corrosion  ami  iugh 
temperature  strength  properties  for  use 
as  reactor  structure,  but  be  so  strong  a 
neutron  absorber  as  to  be  substituted  b\ 
another  alloy  of  lower  nickel  content 
and  poorer  corrosion  and  strength  prop- 
erties. The  finding  of  materials  ade- 
quate to  withstand  tiuse  conditions  is  a 
challenge  worthy  ot  the  best  metallui- 
gist,  ceramist  or  clu'ii.ist. 


Outlook 

In  main  respects  the  propulsion  ot  air- 
craft is  an  ideal  use  for  nuclear  energy. 
Here  to  a  higher  extent  than  in  any 
other  application  the  advantages  of  a 
highly  concentrate<i  -oiirce  of  heat  can 
be  u.sed  to  good  result.  .Although  the 
goal  of  producing  a  in, clear  powered  air- 
craft is  an  admittedly  ambitif)us  one  it  is 
oidy  such  high  performance,  premium 
\ises  of  energy  which  can  today  justif\ 
the  consumption  of  as  rare  a  resource 
.IS  uraninm-i,?^  or  pIutonium-2,^''. 
.Moreover,  it  is  inescapable  that  a  de- 
velopment ot  tills  tvpe  has  great  militaiv 
signihcance. 

In  recent  months  tile  government  lias 
announced  that  the  nuclear  aircraft  pro- 
gram is  entering  a  new  pliase.  In  this 
new  piiase  tile  .Micr.ift  ( Jas  Turbine 
I  )eiiai  tmeiit  ot  rile  (  ieneral  hiectrii' 
Compain  lias  been  given  tlie  responsi- 
bility for  the  propulsion  system  and  the 
Consolidated  X'ultee  Aircraft  Corpora- 
tion Is  to  supply  an  airframe. 

.Mv  iiellef  is  that  our  eff'orts  to  tlv  an 
aircraft  on  nuclear  power  will  he  sue 
cessful.  The  difficultv  of  the  task  and 
the  value  of  the  result  combine  to  form 
a  challenge  vvhicli  is  in  my  opinion  iiii- 
iiiatched. 


.And  then  tiiere  was  the  deaf  mute 
tliat  fell  into  the  well  and  broke  three 
fingers  screaming  for  help. 


K 


NEW  PLANT  MAKING  AGRICULTURAL 
AMMONIA  USES  FRICK  REFRIGERATION 

The  Mississippi  Chemical  Corp.  at  Yaioo  City  uses  three  Friclc  com- 
pressors to  hold  2.000  tons  o^  liquid  ammonia  In  the  spherical  tanks 
(at  upper  right)  by  reducing  the  pressure  and  temperature. 

This  eight-million-dollar  plant,  built  by  10,000  stock-holding  farm- 
ers, produces  both  liquid  ammonia  and  solid  ammonium  nitrate  for 
use  at  fertilizer. 

Installation  by  Munford  Engineering  Co..  Frlcii  Distributors  at 
Jackson. 


^  Tin-    Frtrli    Cnuhnit.-    Trmnrnf 

S       r..ii/w     ,n    lirfnurmtinn    nn,l     (u 

■J     '""•  "11- ^ '" "  ''-'■■ 


Three  Friek  Comprt 

fhe   Miisiitippi   Chemical   Corp. 


I 


^m:  :[zmm 


extra   lough,  linned   slecl   lope   line   '  e"   wide,  designed 

e   ppcially  (or  mine   work     Cleor.   sharp  graduations   and   fig 

deeply    stomped    into    nickel    silver    sleeves-securely    soldered 

to    slecl    line       Strong    metol    reel,    nickel    plated      long 

fo'ding   winding  handle,   ample   siie   hordwood   carrying   handle 

Reels    of    topes    up    to    and    including    150    feel    ore    4-orm 

nltern,     over     150    feet,    5-arm    as    illustrated      Leather    thong 

supplied     Avoilable    in    all    desired    marking 


BUY   lUFKIN    ^*''^^  •  "^^^^ 

^^^^^_^         PRECISION    TOOLS 
FROM    YOUR    HARDWARE    OR    TOOL    STORE 
THE    LUFKIN    RULE    CO  ,    SAGINAW,    MICHIGAN 

New    York   City     •      B<irtie.   Onlai 
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This  car  replaced  615 


OMsa' 


ANOTHER  ALCOA  DEVELOPMENT  STORY: 

In  1927,  a  chemical  manufacturer  asked  us, 
"Why  must  some  chemicals  be  handled  in  small 
drums  or  carboys  .  .  .  can't  tank  cars  be  built 
of  aluminum?" 

From  our  years  of  research,  we  knew  that  we 
had  alloys  compatible  with  many  chemicals^and 
experience  in  fabrication  methods  dictated  weld- 
ing. The  Field  was  inviting,  and  we  decided  to 
design  and  pay  for  the  first  aluminum  tank 
car  ourselves. 

Our  engineers  designed  an  8,000-galIon  tank,  to 
be  welded  together  from  16  large  aluminum  plates. 
Working  with  a  leading  tank  car  builder,  lessons 
which  we  had  learned  in  other  Alcoa  develop- 
ments enabled  us  to  materially  assist  in  the  alloys 
selected,  welding  techniques  and  structural  fabri- 
cation methods  employed.  One  year  later,  in  1928, 


the  car  was  completed.  It  was  then  tested  in 
20,000  miles  of  road  service,  while  hauling  glacial 
acetic  acid — a  typically  tricky  cargo.  It  weathered 
3,500  recorded  shocks — 900  severe  ones.  That 
aluminum  car  is  still  in  service! 

Together  with  tank  car  builders,  we  have  de- 
veloped improved  riveted  and  welded  car  designs, 
which  are  now  "standard."  Today  there  are  over 
1,300  aluminum  tank  cars  carrying  the  fussy  com- 
pounds that  formerly  traveled  only  in  small 
containers. 

This  is  typical  of  the  development  jobs  we  do 
at  Alcoa.  Others  are  under  way  now  and  more  are 
waiting  for  mechanical,  metallurgical,  electrical, 
chemical  and  industrial  engineers  having  the 
imagineering  skill  to  tackle  them.  Perhaps  you 
may  be  one  of  those  men.  Aluminum  Company  of 
America,  1825  Gulf  Building,  Pittsburgh  19,  Pa. 


"SEE  IT  NOW,' 
to  your  armchai 


rith  Edward  R.  Muiiow,  brings  the  world 
.CBS-TV  every  Sunday. . .  3:30  P  M.  EST 
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SKIMMING  .  .  . 

,  t'.niiiiuiil  I' Din  Ptii/i  4i) 
plane,  ilrivi-  tlu-  liif  away  triim  tin- 
crt-w  Lompartmciit  ami  permit  rescue 
even  before  the  tire  is  totally  out.  This 
is  acioniplishetl  by  a  lab-iontrolleil  air- 
toani  turret  nozzles  in  conjunction  with 
powertui  grounil  sweep  sprays.  The  ile- 
liM-rv  pressure  tor  the  major  extiniiuish- 
in;;  agents  is  deriveii  from  a  pump 
driven  by  a  separate  engine  which  i> 
carried  amiilships. 

an  atomic  yardstick 

Atomic  radiation  ma\  someilay  be 
harnesseil  as  the  most  accurate  measur 
ing  devices,  according  to  1.  K.  Kinnanl. 
manager  of  engineering  for  (il',  and 
leading  authority  on  measurements. 

.Speaking  on  future  instrument  design 
and  engineering  trends,  he  said  that  "tlu 
potentialities  of  atomic  radiation  in  the 
field  of  measurements  are  biumdless. 
As  an  example  of  how  radiation  could 
be  used  as  a  "measuring  stick,  '  he  ex- 
plained, "would  be  to  direct  the  rays 
into  a  container  of  liquid.  On  striking 
the  liquid,  the  rays  would  be  so  affected 
that  when  measured  they  wouKl  indicate 
the  exact   amount  in  the  container. 

However,  before  such  steps  are  taken, 
new  instruments  to  measure  radiation 
itself  must  be  developed.  These  iiistru 


meats  would  ha\e  to  meet  requirements 
much  higher  than  present-da\  needs  it 
the  atomic  power  is  to  be  used  to  gen- 
erate electricitN,  or  to  run  ships  and 
aircraft. 

"(Ireat  strides  will  be  taken  In  the 
development  ot  new  instruments,"  he 
predicteil.  "to  assume  the  most  etficlent 
ami  reliable  operation  ot  atomic  power 
plants.  This  development  work  must  be 
gl\en  important  priority,  so  that  new 
applications  of  atomic  energy  are  not 
d.-lav.-d." 

He  ,ils(j  waincd  that  researcli  in  tills 
tieiil  would  ii\\ol\e  nuclear  ph\slcs.  "a 
little-iapped  lie!. I  In  the  iiu-asui  fluents 
Midiistrv ." 

new  dentifrice 
uses  glycerine 

According  to  the  makers  of  a  ne\\- 
dental  preparation,  glycerine  has  sohed 
the  dentist's  problem  of  pastes  which 
splash  and  spatter  when  used  for  clean- 
ing teeth  with  mechanical  equipment. 
The  product  is  made  solely  for  profes- 
sional use,  and  It  is  one  of  the  first  of 
such  compounds  to  be  made  available 
In  ammonlated  form.  The  doctors  who 
developed  It  explain  that  glycerine  was 
the  oiiK  bl.ider  tliey  touml  which  pio- 
Ivided  all  the  qualirles  tlu-\  desired,  In- 
cluding the  non-spattering  property. 


Chief  ingredients  are  dibasic  ammon- 
lated phospiiate,  carbamide,  a  synthetu 
detergent,  and  pumice,  which  are  held 
together  by  glycerine  to  form  a  smoorh 
past  which  does  not  separate  or  dry  out. 
(Ihcerine's  plasticlzing  effect  and  the 
good  consistencN  It  imparts  allow  the 
paste  to  be  used  without  water,  which 
accounts  for  the  absence  of  spacterlng 
when  it  is  applied  by  im-chanical  means, 
(ilycerine  is  also  said  to  help  preserve 
the  high  ammonia  content  during  shelf 
lite. 

otom-smosher  x-ray  for  cancer 
treatment 

.\n  atom-smashei  that  de\elops  the 
most  powerful  X-ray  beam  e\cr  gener- 
ated specifically  for  the  treatment  of 
cancer  is  mm-  being  assembled  at  the 
rni\ersity  of  California  School  ot  .Med- 
icine. San   Francisco. 

The  machine  Is  a  s\nchrotron  that 
produces  an  X-ray  beam  of  7(),0()(l,l»in 
volts.  With  it.  University  of  California 
scientists  will  do  some  pioneering  re- 
search on  the  possibility  that  ultra-high 
energy  X-rays  have  some  advantages  in 
treating  deep-seated  cancer. 

The  >yiKhrotron,  purchased  with 
funds  from  the  Atomic  Energy  Comniis- 
sion,  has  just  arrived  in  San  Francisco. 
It  was  designed  and  constructed  at 
Schenectady,  \.  V.,  by  (IE  scientists 
and  engineers. 

The  new  cancer-fighting  weapon  is 
being  reassembled  In  a  two  story  build- 
ing constructed  especially  to  house  it  and 
Its  associated  laboratory.  Total  cost  ot 
the  machine  and  the  building,  all  fi- 
nanced by  AEC  funds,  is  about  half  a 
nillllon  dollars. 

Dr.  Robert  S.  Stone,  professor  ot 
r.i.liology  and  one  of  the  pioneers  in  the 
application  of  nuclear  physics  in  medi- 
cine, is  the  director  of  the  project. 

Dr.  (jail  Adams,  physicist  in  charge 
of  tlie  operation  of  the  machine,  came 
to  the  School  of  Medicine  from  the  liil- 
veisity  of  Illinois,  where  he  played  an 
Important  role  in  the  development  of 
the  2(),l)lK),()(l()  electron  volt  betatron, 
presenth  the  most  powerful  .\-ra\  wea- 
pon used  in  cancer  treatment. 

Work  with  the  _'(I.O(in.l)()()  volt  beta- 
tron indicates  it  Is  possible  to  put  a 
higher  dose  of  radiation  In  deep-seated 
tumors  than  with  lower  voltage  nia- 
clilnes.  At  7ll.()()(l,(IOIi  volts  this  effect 
iiia\  be  even  more  pronounced.  Due  to 
the  tlexlbilitv  of  the  machine  it  can  be 
a.liusted  between  _'( 1,1)110,1  Kid  and  7(1,- 
UDK.IIIKI  volts. 


Army  Doctor:  "Now  look  here,  my 
good  man.  You  know  very  well  you 
wouldn't  come  to  me  in  civilian  life 
with  a  thing  like  this." 

Recruit:  "Ot  course  1  woul.ln't.  1  d 
send    for  you  !" 
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ANCESTRY  UNKNOWN  .  .  . 

No  one  knows  who  first  thought  of  gears  as  a  means 
of  transmitting  power  or  motion  .  .  .  but  without 
them  modern  civilization  could  not  function. 

There  would  be  no  clocks,  cars  or  calculators 
.  .  .  industry  would  revert  to  hand  production  .  .  . 
transportation  would  go  back  to  the  horse  and 
buggy  .  .  .  household  chores  would  multiply  .  .  . 
office  managers  would  be  seeking  mathuniatical 
geniuses. 

FUTURE   UNLIMITED  .  .  . 

A  gear  never  works  alone.  Only  when  properly 
meshed  can  it  function  efficiently.  So,  in  indu.stry, 
minds  must  mesh  if  progress  Ls  to  result.  Here, 
in  America,  engineers,  inventors,  machinists,  tool- 
makers  are  geared  for  great  advancement.  And 
their  point  of  contact  is  America's  all-seeing,  all- 
hearing  and  reporting  Inter- Communications 
System. 

THE  AMERICAN  INTER-COM  SYSTEM  .  . . 

Complete   communication   is   the   function,    the 


unique  contribution  of  the  American  business 
press  ...  a  great  group  of  specially  edited  maga- 
zines devoted  to  the  specialized  work  areas  of 
men  who  want  to  manage  better,  design  better, 
manufacture  better,  research  better,  sell  better. 


WHY  WE  HAPPEN  TO  KNOW  .  .  . 

The  McGraw-Hill  business  publications  are  a 
part  of  this  American  Inter-Com  System. 

As  publishers,  we  know  the  consuming  insist- 
ence of  editors  on  analyzing,  interpreting  and 
reporting  worthwhile  ideas. 

As  publishers,  we  know  that  advertisers  use 
our  business  magazines  to  feature  the  products 
and  services  wliich  they  offer  in  the  interest  of 
increased  efficiency,  and  lower  production  costs. 

As  publishers,  we  know  that  f)eople  subscribe 
to  our  business  publicatiorus  to  keep  abreast  of 
what's  new  in  their  field  and  in  industry  as  a 
whole.  For  the  editorial  pages  tell  "how"  and  the 
advertising  pages  teU  "with  what." 


McGRAW-HILL   PUBLISHING  COMPANY,  INC.  jm^sm^ 

^  330  WEST  42nd   STREET,  NEW  YORK  36,  N.Y.  ^^  (''tJ-^ 

HEADQUARTERS         fOR         BUSINESS         INFOBHKTIOH  ^-^\J^ 
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TECHNOCRACKS 

edited  by  Pete  Cattapan,  gen.e.  '53 

C'liil.l    spci-ialist    to    inotluT    ot    small  Am    cldcrU     wmjukim    \i\itiii;:    tin-    zoo 

b<)\  :   "^'ou"!!    liavi-   to   hacullc   rliis   child  uanti-il     ro     lidc    a    camel.    'I'lu-    kt-cpc] 

i-aretully.      Rcnu-mk'r,      you're     dealiii};  lloisred  her   up,   hut  was  iniahle  to  make 

with      a      >fnsiti\e.      hi^h-stiuiiji      little  the  camel   mo\c. 

>riiiker."  At  last  the  lad>  dismounteii  and  start- 

■''      *      *  ed    to   pet   it.   SuddeiiK    it   went    lumiiii^ 

Report   of    tardiiu-ss   to   S:()(l   classes :  ott    as    fast    as    it    could.       'The    keeper 

A    body    in    the    sack    temls    to    remain  turned   to  the  old   lad\. 

in  the  sack.  The  cohesive  force  between  ".M.idam."    he   said,    "what    did    >ou 


the  body  and  the  sack  varies  as  the 
square  of  the  time  the  hod\  is  in  con- 
tact with  the  sack. 

*         »  !■ 

Math    I'rof. :    "(live    ii\e    an    example 
ot   an   imaf:inar>    spheroid.  " 
iMijiineer  :  "'.A  rooster's  ef;jr." 

»         *■        » 

A  local  policeman  stopped  his  sipiad 
car  and  hailed  an  inebriated  gentleman 
who  was  inakiri}.'  his  dubious  w  a\  down 
the  street. 

"He\  you,"  he  shouted,  "wheie  are 
you  tioinj:  in   that  condition.''" 

"(lomia   work."   mundiled    the   drunk. 

"Oh  \eah,"  growled  the  otticer, 
"what  kind  of  work  can  \oii  d<i  in  the 
shape   \ou're  in?" 

"Miniii.  " 

".\Iinin   what?"   iiersisted   the  cop. 

".\Iinin'  m\  own  danui  business," 
snappeil  the  drunk,  "atid  wh\  ilon't  \ou 
do  the  same?" 

t-        •        • 

Kngineering  Student:  "Do  \<)u  ser\e 
crabs  here?" 

Hidwell's  Waitress:  "We  ser\i-  :in\- 
oiie.' 

*        ♦        * 

Lo  and  behold,  engineering;  has  in- 
vaded   South   Campus.   "Fire."   the   pla\ 


do   to   lum  . 

"1   tickled   him,"  she   replied. 

"Well,"   s.iid    the   keeper,   "you'd    bet- 
ter tickle  me.   Wr  f;or  to  catch   him." 

Suggested     slog.ui     for     parents    with 
kids   in   collet;e:    "The    Dough   nnist    go 


It's  possible  some  of  those  gangsters 
meant,  "I  refuse  to  answer  on  the 
grounds  ir  ma\   incinerate  me." 

(."lerk  :  "Did  \ou  kill  an\  moths  with 
those  moth  halls  I  sold  \ou  the  other 
day?" 

(^'usromei-:  "No,  tried  tor  live  hours 
bur  1   couldn't  hit  one." 

Newcomer  to  C'hamiiaign :  "llow 
does  the  land   lie  around   here?" 

Old-time  Resident:  "It  isn't  the  land 
that  lies.   It's  tlie  real   i-st.ite  agents." 

"Is  there  anyone  present  who  wishes 
the  prayers  r)f  the  congregation  toi  a 
lelative  or  friend?"  asked  the  minister 
ot    the    little    New     laigland    church. 

"I    do."   said    an   angular   lad\    .arising 
trom  the  ii-ar  pew.  "1   w  :int  the  congre- 
which   «on    first   prize   in    the   Contein-       gation  to  pray  for  my  husband." 
porary    Arts    F"estival.    was    written    h\  "Why,    sister    Abigail,"     replied    the 

Arthur    (iregor.    an    electrical    engineer       minister.  "'V'ou  have  no  husband  as  yet." 
living  in  New  York  City.  The  pla\  will  "'\'es,    that's   why   1    want   you    all    to 

be  given  during  the  first  part  of  April.       pitch   in   and   pray   for  one   for  me.  " 
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The. excited  voice  of  a  young  Smith 
girl  came  o\ei  the  phone:  "Two  boys 
;ire  trying  to  hre.ik  into  ni\  room 
through  the  window  !" 

"Listen,  lady,  this  isn't  police  head- 
quarters; this  is  the  fire  department." 

"1  know,"  she  answered,  "but  m> 
room  is  on  the  second  floor  and  the\ 
need    a    l.id.ler." 

Recently  the  tollowing  testi[iion>  was 
received  b\   a  patent  medicine  concern  : 

"For  lu'ne  years  I  was  totally  deal, 
:md  after  using  your  ear  sal\e  for  onl- 
ten  da\s  I  heard  trom  m\  hKJtliei'  in 
South    Dakota." 

She:  "Time  separates  the  hcst  ol 
triends." 

He:  "It  sure  does.  Twenty  \ears  ago 
we  were  both  se\enteen.  Now  Nou're 
twent\    lour   ;ind    I'm    thiit\ -se\  en." 

"is   jim    a   tightwad  ?" 

"Well,  e\er\  time  he  t.ikes  a  nickel 
out  ot  his  pocket,  the  Indian  blinks  at 
the   light." 

Uo>  :   "Shine  \our  shoes,  mister?" 
Instructor:   "No." 

Ho\  :  "I'll  shine  them  so  \()u  can  ^ee 
\our   face  in  them." 

Instructor:   "N((,   I    told   \ou!" 
Uoy:   "O.   K.— coward!" 

LAS  Student:  "Have  \ou  re:id  the 
professor's  new  book?" 

L.K.    Stiulent:    "Yes." 

L.AS  Student:  "What  ilo  \oii  think 
of    it?" 

K.L.  Student:  "Well,  to  he  tr:mk, 
1   think  the  covers  are  too  f:ir  :ip:irt." 

"Hello." 

"Hello." 

"'Ihat  \()u,  Jake  ?" 

"Yep,  this  is  Jake.  " 

"It  doesn't  sound  like  j:ike." 

"Well,  this  is  Jake  siieaking  :ill 
right." 

"Are  \()u  sine  this  is  j:ike?  " 

"Sine,  this  is   Jake.  " 

"W^-ll,  listen!  Jake,  this  is  Ilenrv. 
I  .r\\i\  me  fiftv    bucks." 

"All     right.     I'll     tell     him     when     he. 
comes  m.  " 

if         »        » 

riiere  is  onl\  one  engineer  who  e\er 
became  rich.  He  recently  died  in  Colo- 
rado and  left  a  fortune  of  ?;S(),(II1U 
which  he  amassed  through  unceasing 
toil,  superhumim  perse\erance,  remark- 
:dile  ingenuit\.  ;ind  the  de:ith  ol  :in 
uncle  w  ho  lett  him  S4"»,"*'''). 

It  was  m\  intention  to  wiite  :i  column 
of  jokes.  I  h;i\e  \\iitten  :i  cidunin.  Now 
re:iil  the  :irticles.  The\'re  pioh:diK 
tunnier. 
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YOUR  BEARING  NOTEBOOK 


How  to  help  a  scraper 
do  its  level  best 

Bearing  applications  on  large-capacity  scraper  wheels 
posu  two  problems  to  design  engineers.  One  is  the  heavy 

loads.  The  other  is  wear.  Engineers  solve  both  problems 
at  once  by  mounting  scraper  wheels  on  Timken"  tapered 
roller  bearings.  Line  contact  between  rollers  and  races 
of  Timken  bearings  provides  extra  load-carrying  capacity. 
The  true  rolling  motion  and  incredibly  smooth  surface 
finish  of  Timken  bearings  practically  eliminate  friction 
•md  wear  within  the  bearing. 


Mounting  scraper  wheels 
on  TIMKEN  bearings 

This  is  a  standard  wheel  application  showing  indirect  mounting  of 
Timken  bearings.  The  bearings  are  adjusted  by  means  of  a  nut. 
Cups  are  mounted  in  the  counterbored  hubs.  The  use  of  Timken 
bearings  in  this  application  keeps  the  shaft  concentric  with  the 
housing,  thus  the  seals  are  more  effective  in  keeping  dirt  out, 
lubricant  in. 


TIMKEN 


TAPERED  ROLLER  BEARINGS 


How  you  can  learn 
more  about  bearings 

Some  of  the  engineering  problems  you'll  face 
after  graduation  will  involve  bearing  applica- 
tions. If  you'd  like  to  learn  more  about  this  phase 
of  engineering,  we'll  be  glad  to  help.  For  a  copy 
of  the  270-page  General  Information  Manual  on 
Timken  bearings,  write  today  to  The  Timken 
Roller  Bearing  Company,  Canton  6,  Ohio.  And 
don't  forget  to  clip  this  page  for  future  reference. 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  (d  THE  TIMKEN  TAPERED  ROLLER  ^ 
BEARING  TAKES  RADIAL  ^  AND  THRUST  -D-  LOADS  OR  ANY  COMBINATION  ^- 


Whose  fault? 


Near  the  end  of  April  every  year,  Ma-Won-Da  and  Sachem  select  their 
new  members.  The  ILLIO  prints  its  pages  of  campus  leaders.  Yet,  few,  if  any, 
of  those  honored  are  engineers.  This  year  two  engineers  were  campus  leaders, 
and  they  held  posts  which  are  listed  every  year.  Why  are  there  so  few  engineers 
honored?  Who   is   at   fault? 

Surely,  you  say,  the  people  south  of  Green  Street  are  responsible.  Are 
they  not  the  ones  who  control  the  selection?  Certainly  the  president  of  the 
Engineering  Council  is  a  campus  leader.  Is  he  not  the  student  head  of  one  of 
the  largest  colleges  in  the  University?  I  might  stick  out  my  neck  and  say,  "Why 
not  the  editor  and  business  manager  of  the  TECHNOGRAPH?"  The  TECHNO- 
GRAPH  reaches  all  the  high  schools  in  the  state.  Neither  the  DAILY  ILLINI  nor 
the   ILLIO   helps  to  influence  the   high   school   student   in   a   similar   manner. 

But  all  the  blame  can  not  be  placed  on  the  door-steps  of  our  south  campus 
neighbors.  You,  ENGINEERS,  must  carry  your  share  of  blame.  More  of  you 
must  become  active,  not  only  in  engineering  activities,  but  elsewhere.  I  know 
that  you  have  come  to  Illinois  to  learn  to  be  an  engineer,  but  an  engineer 
must  be  more  than  a  calculating  machine.  An  engineer  must  be  human.  More 
and  more,  industry  is  placing  engineers  in  executive  positions.  In  such  a  job, 
the  engineer  must  be  able  to  work  with  persons  who  are  not  engineers.  You 
can  learn  that  only  by  working  with  those  who  are  not  engineers.  I  do  not 
advocate  your  quitting  engineering  activities.  It  is  hard  enough  to  get  you  to 
work  on  them  now.  I  do  advocate  your  getting  to  work  on  activities.  Why  is  the 
engineer  so  often  pictured  as  a  grind  who  does  nothing  but  eat  and  study  (no 
sleep)?  Because  too  often  this  is  true  of  the  engineering  student.  It  need  not  be 
this  way.  Cut  out  your  bull  session  once  a  week  and  join  an  activity.  Only  by 
overcoming  the  rest  of  the  University  by  sheer  numbers  of  students  in  activities 
can  we  ever  be  recognized  by  south  campus.  Do  you  want  more  engineers  to 
be  recognized  for  what  they  are  worth?  Then  be  worth  something  more  than 
a  machine.  Get  to  work.-T.C.T. 
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PROBLEM . .  • 

.  .  .  (inislies  for  aircraft  and  other 
military  needs  which  can  be  ap- 
plied fast,  dry  fast  without  bak- 
ing, and  stand  up  under  severe 
service  conditions. 


SOLUTION  .  •  . 

.  .  .  hot-spray  lacquers  now  made 
by  many  companies  from  Hercu- 
les''^ nitrocellulose.  These  new  lac- 
quers, thinned  by  heat  rather  than 
solvents,  permit  more  actual  lac- 
quer to  pass  through  the  spray 
gun.  Now,  one  hot  coat  frequently 
does  the  job  where  two  coats  had 
been  used. 

COllEGE  MEN.., 

This  is  but  one  example  of  the 
far-reaching  chemical  develop- 
ments in  which  you  could  partici- 
pate at  Hercules — in  research, 
production,  sales,  or  staff  opera- 
tions. It  suggests  the  ways  Her- 
cules' products  serve  an  ever- 
broadening  range  of  industries 
and  end-uses. 


Hercules'  business  is  solving  problems  by  chemistry  for  industry  • 


% 


. . .  insecticides,  adhesives,  soaps,  detergents,  plastics,  paint,  varnish,  lacquer,  textiles,  paper,  rubber, 
to  name  a  few,  use  Hercules'^  synthetic  resins,  cellulose  products,  chemical  cotton,  terpene  chemicals, 
rosin  and  rosin  derivatives,  chlorinated  products,  and  other  chemical  processing  materials. 
flrrr.'.frs'^    cxplnsiivs   serve   mining,  quarrying,  construction,  seismograph   projects   everywhere. 


HERCULES 


HERCULES   POWDEH  COMPANY  Wilmington  99,  Delaware 
Sales  Offices  in  Principal  Cities 
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our  cover 

An  electrical  engineer  checks  a  6,000-kva  multi-circuit  unit 
substation.  Power  distribution  is  a  very  important  phase  of 
the  electrical  engineer's  work.  Our  featured  engineer  this 
issue,  the  EE  has  mode  life  more  comfortable  for  millions  of 
Americans.  It  would  be  difficult  to  imagine  life  in  these  United 
States  without  the  benefit  of  modern  planned  electrical  living. 
We  salute  you,  EE:  your  ingenuity  and  foresight  have  enabled 
engineered  progress  to  exceed  all  bounds.  (Cut  courtesy  of 
Allis-Chalmers   ELECTRICAL    REVIEW) 

our  frontispiece 

Navy  men  manning  an  electrically  controlled  gun-director. 
On  the  sea  as  well  as  on  land,  the  electrical  engineer  has 
applied  his  knowledge  toward  the  ends  of  national  defense. 
In  electronics  and  communications  the  engineer  has  bridged  the 
gap  of  space,  darkness  and  weather.  In  his  efforts  directed 
toward  improving  the  instruments  of  defense,  the  EE  has  dis- 
covered applications  adapted  to  our  everydoy  living  thus  widen- 
ing the  scope  of  our  material  comforts.  (Cut  courtesy  General 
Electric   Company) 
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industry  appraises 


Merits  of 

Engineering    Graduates 


by  J.  L.  Michaelson,  General  Electric  Company 


What  are  the  characteristics  that 
General  Electric  looks  for  in  the  engi- 
neering graduate?  This  question  is  of- 
ten asked,  and  it  is  one  to  which  there 
are,  perhaps,  many  sincere  but  different 
answers  given  by  General  Electric  men. 

A  sales  engineer  in  one  of  our  district 
offices  might  be  inclined  to  stress  per- 
sonality characteristics;  a  design  engi- 
neer from  the  Turbine  Divisions  might 
emphasize  technical  analytical  ability  ;  a 
laboratory  man  would  be  sure  to  want 
keen  observation  and  creative  ability.  All 
of  these  men  would  no  doubt  agree 
that  the  young  engineer  graduate  should 
possess  adequate  training  in  fundament- 
als, but,  upon  further  questioning,  they 
might  have  difficulty  agreeing  on  what 
the  "fundamentals"  are. 

If  General  Electric  men  do  not  al- 
ways seem  to  agree,  then  it  is  not  sur- 
prising that  other  companies  may  appear 
to  have  different  standards.  A  small 
electric  motoi'  manufacturer  might  want 
the  new  engineering  graduate  entering 
his  employ  to  be  a  pretty  good  expert 
on  the  design  of  small  electric  motors. 
He  might  hope  that  a  large  part  of  the 
engineering  curriculum  dealt  with  small 
electric  motor  design,  perhaps,  to  the 
complete  exclusion  of  such  subjects  as 
advanced  thermodynamics  and  electronic 
circuits.  Naturally,  such  an  engineering 
curriculum  would  not  produce  the  "ex- 
jiert"  needed  by  a  turbine  manufacturer 
or  by  a  radio  manufacturing  business. 
Since  there  is  no  way  to  determine  in 
advance  what  kind  of  engineering  job 
the  graduate  will  find  himself  in,  it  is 
necessary  to  lia\e  an  engineering  cur- 
riculum whicli  will  gi\e  the  engineer- 
ing stvident  as  broad  a  training  as  jios- 
sible. 

The  engineering  curriculum  has  been 
given  a  tremendous  amount  of  stud)' 
and  thought  b\'  the  country's  best  quali- 
fied men.  Development  of  this  curricu- 
lum never  will  be  complete,  of  couise, 
but  today's  engineering  curriculum 
seems  to  pretty  well   fill  today's  needs. 

I    belie\('    that    the    engineering    stu- 


dent ^ll(lldd  put  toith  his  \er\  best  ct- 
foits  (in  all  the  subjects  in  this  curricu- 
lum. There  is  a  good  reason  for  ea'rh 
subject.  The  student  may  not  like  some 
of  them,  but  he  should  realize  that 
these  subjects  are  not  put  in  to  punish 
hiin,  but  are  there  for  his  developmerit. 

In  applying  his  best  efforts  to  all 
subjects,  a  student  will  whet  his  appe- 
tite for  new  knowletlge;  sharpen  his 
wits  and  powers  of  observation;  develo|i 
logical  thinking;  increase  his  store  of 
knowledge,  and  develop  a  strong  desire 
to  accomplish  something  worth  while. 
At  the  same  time,  he  will  learn  how 
to  cooperate  with  his  fellow  students 
and  facidty  alike;  he  will  learn  the  im- 
portance of  teamwork  and  develop  an 
appreciation  for  the  other  fellow's  point 
of  view.  He  will  learn  the  importance 
of  serving  his  profession  faithfully  and 
discharging  his  obligations  of  citizenship 
with  unselfishness. 

What,  specificalh',  are  the  character- 
istics the  General  Electric  companv'  is 
looking  for  in  the  engineering  graduate? 
We  are  interested  in  the  kind  of  job 
he  has  done  at  this  business  of  going 
to  college.  The  best  way  to  judge  a 
race  horse,  they  say,  is  to  determine 
liow  he  has  run  in  the  past. 

We  are  interested  in  whether  the 
student  has  met  his  obligations,  taken 
advantage  of  his  opportunities  antl  de- 
veloped his  concepts  of  morals  and  cth;- 
ral  conduct.  Has  he  learned  to  think 
logically?  Does  he  appreciate  the  other 
fellow's  point  of  view?  Does  he  have  a 
strong  urge  to  accomplish  worth-while 
things?  Is  he  alert?  Is  he  of  soun.l 
character?  Does  he  ha\e  a  ilesire  to  ex- 
pand his  knowledge?  Is  he  cieative.'  Is 
he  willing  to  work  h.ird  ?  Is  he  a  litll,' 
bit  humble  toward  the  world?  Is  he 
\ersatile  enough  to  be  adaptable  in  any 
situation?  These  are  the  kinds  ot  i,ues- 
tions  which  run  through  a  (lencral 
Electric  recruiter's  mind,  and  as  might 
be  expected,  different  recruiters  will 
give  these  characteristics  slightly  diffci- 
ent  weight,   but,  generalh'  the\    will   ,ir- 


ri\e  at  similar  conclusions  on  a  particu- 
lar mdnidual. 

I  have  said  \er\  little  ahmit  looking 
for  an  "expert"  in  an\  particular  line. 
Oin"  activities  are  so  broad  and  diversi- 
fied that  we  need  all  kinds  of  "ex- 
perts, "  but  we  think  the  best  way  to  get 
them  is  to  train  them  ourseKes.  There- 
fore, we  look  to  the  engineering  college 
for  the  basic  engineering  training.  We 
ha\e  little  interest  in  specialization  at 
this  stage  of  the  engineer's  development. 

The  \oung  technical  graduate  enters 
the  (jeneral  Electric  companv  through 
one  of  several  technical  training  pro- 
grams designed  to  bridge  the  gap  be- 
tween college  and  industry.  It  is 
through  these  programs  tli.it  he  learns 
about  the  company's  man\  an<l  diversi- 
fied operations,  and,  thus,  the  details 
of  the  many  opportumties  available  to 
him.  He  has  an  excellent  opportunity 
to  develop  his  ability  in  the  field  of  his 
particular  interest. 

For  those  who  have  the  desire  and 
aptitude  for  sales  engineering,  we  have 
a  program  designed  to  give  them  the 
kind  of  practical  experience  they  will 
need,  together  with  appropriate  class- 
room work. 

Similar  arrangements  are  m.'de  ii>r 
those  interested  and  qu.ilitieil  in  manu- 
facturing engineering. 

-A  creative  engineering  program  is 
available  to  those  with  aptitude  tor  cre- 
ative work  in  engineering. 

Our  Advanced  Engineering  Program 
is  nationally  known  for  the  qu.ditv  of 
its  graduates.  The  men  who  qualifv  for 
this  program  are  given  a  well-rounded 
training  in  fundamentals,  and  they  spe- 
cialize in  one  of  the  several  fields. 

In  addition  to  these  formalized  pro 
grams,  there  are  many  other  educational 
opportiun'ties  available  to  the  young  en- 
gineer in  General  Electric.  He  is  en- 
couraged to  continue  his  engineering 
education  through  these  company  pro- 
grams. 

()iir  engineers  must  do  more  than 
keep  abreast  of  engineering  knowledge; 
thev   must  lead  in  thei]-  respective  fields. 
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This   $1,300,000   structure,   dedicated    in    1949,    houses    one   of   the    finest 
and   best-equipped   electrical  engineering    schools    in   the   country. 


Alrhouiih  the  tlcctrical  ciitiiiurriii^ 
school  is  one  ot  tlu'  \i)uii!:i'st  in  the 
engineering  college,  it  has  grown  more 
since  its  formation  than  perhaps  any 
other  department  in  the  college. 

As  in  most  universities,  the  E.K. 
school  here  at  Illinois  had  its  begin- 
nings as  a  division  of  the  physics  de- 
partment. It  was  first  made  a  separate 
school  in  189^,  when  the  University  was 
under  the  administration  of  President 
Draper.  It  remained  a  separate  school 
for  just  one  year,  and  then  was  reconi- 
bineil  with  the  physics  department  until 
1,S<),S  when  the  two  departments  were 
again  separated,  this  time  tor  good. 

At  this  time,  the  department  shared 
the  Mechanical  and  Klectrical  Engineer- 
ing building,  now  called  the  h.E.  Re- 
search Lab  with  the  M.E.  department. 
The  Iniversity  power  plaiit  was  also 
located  in  that  building.  When  the 
power  plant  was  moved  in  l')ll  to  the 
Mathews  avenue  building,  tlie  re-ult- 
ing  sp.ice  was  devoted  to  lectuie  riKinis 
for  the  E.E.  department. 

In  I ''2^,  due  to  the  great  increase  in 
enrollment  in  the  new  school,  a  complete 
d\t)amo  lab  was  equipped,  and  in  1^29, 
the  T.&A.M.  department  moved  to 
Talbot  lab.  This  left  the  old  T.c^A.M. 
building  for  the  use  of  the  electricals. 
This  building,  which  is  now  called  the 
E.E,  .Annex,  is  located  just  acros>  the 
Honeyard  from  the  E.E.  Research  lab. 
The  two  buildings  were  connected  with 
a  hallway  which  bridges  the  Hone\ard, 
At  this  time,  the  combined  E.E.  build- 
ings housed  a  dynamo  lab,  a  ra<lio  lab, 
ami   a  comnumications  lab.   plus   lecture 
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roiinis  and  sp.ice  tor  individual  research. 
The  lecture  room  seated  300  and  was 
considered  quite  adequate. 

Around  1928,  the  Bell  Telephone 
system  donated  nuich  equipment  to  the 
University,  including  an  artificial  line 
which  simulated  200  ////'.  of  open  wire 
telephone  line,  a  variable  frequency  os- 
cillator, and  se\eral  other  items.  West- 
ern IHectric  gave  the  department  about 
1^0  //.  of  lead  sheathed  telephone  cable 
containing  600  pairs  of  wires.  It  was 
installed  between  the  E.E.  Research  lab 
and  the  E.E.  Annex.  Through  a  sys- 
tem of  coruiections,  the  600  pairs  of 
wires  could  be  connected  in  series,  giv- 
ing the  equi\.ilent  of  12  ////.  of  twisted 
wire  line. 

The  equipment  owned  by  the  depart- 
ment at  this  time  was  largely  power 
equipment,  but  the  conununications  lab 
contained  several  switchboards,  the  nec- 
essary cable,  coils,  and  instruments  for 
comprehensive  study  nt  telephone  eipiip- 
menr  and  circuits. 

The  electronics  ,ind  radio  stud\  di\i- 
sion  of  the  K.V..  school  was  started  in 
193.5-.U.  .Much  of  the  equipment  wa> 
designed  atul  built  by  students.  The  r,i- 
dio  lab  had  been  built  before  this,  back 
in  1921.  The  I'niversity  was  granted 
a  license  b\  the  ECC  to  broadcast  on 
.^60  meters,  that  is,  a  broadcast  band 
frequency  of  8.^6  kilocycles.  This  station 
was  the  foreruiuier  of  WILL. 

In  19,^?-.U,  another  FCC  license  was 
siiven  to  W9YH,  a  short  wave  station 
broadcasting  on  80  meters.  This  station 
is  now  operated  by  Synton,  the  ama- 
teur   radio    operators"    organization    on 


campus.  It  is  interesting  to  note  that, 
at  this  time,  the  department  owned  a 
2^0-watt  television  transmitter.  This 
was  of  the  old  scanning  disk  type  and 
ne\er  went  on  the  air.  Demonstrations 
of  T\'  transmission  were  given,  how- 
e\er,  at  the  E,E.  shows,  which  were 
similar  to  engineering  open  house. 

During  these  years,  the  illumination 
men  were  not  standing  still,  eithei-.  In 
19.?8,  Professor  J.  O.  Kraehenbuehl, 
liresent  head  of  the  illumination  op- 
tion, supervised  the  building  ot  an 
icosohedron  photometer,  one  of  the  lew 
in  the  world.  This  was  a  twent>-sided 
room,  ten  feet  in  diameter,  and  was 
used   tor  making  light  measurements. 

The  K.E.  dep.irtnienr  continued  to 
exp.and  until  it  was  decided  that  there 
just  was  not  enough  space  to  accommo- 
date the  large  number  of  men  desirous 
of  entering  this  rapidh  growing  field. 
In  February  of  1947,  construction  be- 
b.in  on  the  present  E.E.  building.  1  he 
structure  was  built  at  a  cost  of  >I,.iOO.- 
000  and  an  additional  ?;300.000  was 
spent  f(u-  equipment  at  that  time.  The 
building  w.as  dedicated  in  1949.  Since 
that  time,  many  adilitional  appropria- 
tions June  been  granted  for  equipment, 
until  today,  the  electrical  engii\eering 
school  at  the  Iruversity  of  lllinoi>  is 
one  of  the  finest  and  best  equipped  in 
the  ciiuntrx . 

The  new  building's  80,000  Miuare 
feet  of  floor  area  is  divided  into  three 
floors  and  a  penthouse.  Most  ot  the 
space  is  taken  up  b\  laboratories  and 
offices.  There  are  just  1,?  classrooms 
in  the  E.E.  building.  Most  of  these  are 
located  on  the  third  floor  along  with 
the  electronics,  communications,  radio, 
and  ultra  high  frequency  laboratories. 
The  new  network  analyzer  is  also  lo- 
cated on  the  second  floor  along  with 
the  network  analyzer  conference  room. 
Laboratories  and  shops  for  the  servic- 
ing of  equipment,  and  instrument  rooms 
are    found   on    the   second    floor. 
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The  first  floor  houses  about  half  of 
the  office  space  along  with  circuits  and 
measurements  laboratory.  The  E.F.. 
lounge  is  in  the  northeast  corner  of  this 
floor.  Two  lectiuT  rooms  with  uphol- 
stered theatre  type  seats  are  located  on 
this  floor  and  are  used  for  hour  exams, 
club  meetings,   and   seminars. 

Downstairs,  the  largest  are?  is  used 
for  the  power  lab.  The  power  lab  has 
a  large  plate  glass  window  which  al- 
lows visitors  to  see  the  entire  lab.  The 
lab  has  its  own  instrument  room.  Imme- 
diately in  back  of  the  power  lab,  the 
E.E.  building  shop  is  located.  This  is 
a  complete  machine  shop  used  by  build- 
ing and  machiner\'  maintenance  men. 

The  building  has  its  own  power  sub- 
station, and  a  system  of  panel  boards 
which  permits  the  delivery  of  various 
AC  and  DC  voltages  to  any  lab  in  the 
building.  For  safety,  the  power  lab  has 
emergency  push  buttons  located  on  every 
column.  These  buttons  kill  all  the  power 
in  the  lab  with  the  exception  of  the 
lighting  circuit. 

The  power  lab  here  at  the  liiixer- 
sity  is  one  of  the  largest  labs  of  its 
kinds  in  any  educational  institution.  It 
has  been  the  polic\'  of  the  department 
to  furnish  enough  equipment  in  all  of 
its  labs  so  that  an  entire  lab  section 
may  work  on  the  same  experiment  at 
the  same  time.  This  means  several  sets 
of  each  kind  of  equipment.  The  depart- 
ment feels,  however,  that  the  expense 
of  this  <iuplication  of  equipment  is  war- 
ranted by  the  savings  in  instruction 
time.  The  lab  instructors  spend  less 
time  in  explaim'ng  the  experiments  and 
ha\e  more  time  for  gi\ing  individual 
help. 

While  less  im|)ressi\e  perhaps,  the 
electronics  and  coninnmications  labs  are 
no  less  completely  equipped.  In  the  com- 
munications lab,  transmission  of  intelli- 
gence along  wires  is  studied.  The  lab 
contains  several  artificial  lines  simulat- 
ing several  miles  of  open-wiie  .ind 
twisted    pair   lines. 


The  radio  lab  contains  all  the  neces- 
sary equipment  tor  a  comprehensive 
study  of  present-day  radio  circuits. 
.Modern  AM  and  FM  receivers  are 
laid  out  on  large  "breadboard"  type 
layouts,  permitting  graphic  demonstra- 
tion of  the  functions  of  the  \arious  ele- 
ments making  up  ;i  modern  radio  re- 
ceiver. 

The  penthouse  of  the  E.E.  building, 
added  to  the  building  after  its  comple- 
tion, houses  the  antenna  laborator\. 
Here  measurements  of  radio  wave  field 
strength  are  made,  and  various  antenna 
designs  are  studied. 

The  latest  addition  to  the  vast  and 
expensive  equipment  in  the  E.E.  build- 
ing  is    the    network    analyzer.   This    ap- 


paratus, which  fills  an  entire  room,  was 
begun  \n  1950  and  was  completed  in 
.•\pril  this  year.  The  cost  of  the  an- 
alyzer, about  $50,000,  was  paid  chiefly 
b\    three  power  companies. 

The  analyzer  is  a  machine  which  is 
capable  of  solving  400  simultaneous 
equations.  These  equations  must  be  set 
up  in  the  form  of  electrical  networks 
before  they  can  be  put  into  the  machine. 
1  he  answers  can  be  read  from  meters 
at  the  control  desks.  Problems  ai;e  us- 
ually worked  on  a  per-unit  basis,  .so 
the  readings  of  the  meters  must  be  mul- 
tiplied b\  some  factor  to  gi\e  the  de- 
sired  answer. 

T  he  big  use  of  the  analvzer  is  in 
(t<)iil:iiiii(l  nil  f><!s;c  .i2  ) 


Left  to  right,  Glenn  M.  Cote,  Professor  Max  A.  Faucett,  and  Professor 
Paul  A.  Egbert  operate  the  "electric  network  analyzer"  which  is  used 
to    reproduce    power    networks    and    as    an    electric   calculator. 


MAY,    1952 


.  .  .  where  the 
civil  engineers 
learn  surveying 


by  Warren  Brandt,  c.e.  '54 


A  tourist  from  the  Prairie  State  driv- 
ing along  one  of  Minnesota's  scenic, 
lake-llneil  state  roads  might  be  some- 
what surprised  to  see  the  above  sign-- 
a  symbol  of  civilization  in  a  region  of 
wilderness.  And  his  amazement  wouKi 
increase  as  he  entered  the  grounds  ot 
Camp  Rabi.leau,  the  I'niversity  of  Illi- 
nois Civil    Kngineers  Surveying  Camp. 

The  visitor  would  find  a  number  of 
green  painted  buildings,  kept  in  good 
repair,  the  evidence  of  a  former  CCC 
camp  in  the  heart  of  the  Chippewa  Na- 
tional forest.  Further  examination 
would  disclose  h:u  racks-t\pe  structures 
used  for  student  hovising.  Camp  offices 
and  storerooms  are  in  other  buildings 
of  a  similar  d(*<cription.  The  entire  canip 
has  its  own  water  supply  and  electricity 
is  flickered  in  by  the  RK.'\. 

The  civils  have  been  coming  to  Camp 
Rabideau  since  \'Hb.  when  the  I  diver- 
sity established  this  field  laboratory  for 
surveying  and  mapping  instruction.  Suit- 
able sites  were  extremely  difficult  to 
find  and  this  camp  situated  six  miles 
south  of  Blackduck.  a  two-tavern  town 
3S  miles  northeast  ot  Heiiiidji.  the  home 
of  Paul  Munyan,  wa>  tlie  .uiswci  to  tlie 
search. 

The  student  at  Camp  Rabideau  occu- 
pies his  daylight  hours  with  field  in- 
struction in  the  course  designated  as 
C.K.  102.  He  becomes  familiar  with 
the  tape,  transit,  level  and  plane  table, 
the  latter  being  sort  of  a  drawing  board 
mounted  on  a  tripod. 

The  work  with  the  tape  takes  the 
student  over  a  good  deal  of  the  sur- 
rouiuling  terrain,  and  sometimes  when 
the  pull  on  the  tape  exceeds  the  break- 
ing point  of  the  material,  well,  "Mac," 
Camp  Rabideau's  f)fficial  repairman,  has 
work   to  do    (including  the  preparation 
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of  a  bill)!  Judicious  handling  of  the 
tape  can  forego  this  possibility,  ho\\e\er. 
The  transit  and  tin-  le\cl  of  C()ur>e 
are  the  most  coMtcd  prizes  and  rlie 
student  is  probabh'  more  eager  to  learn 
their  operations  than  to  perform  arn 
other  feat.  Since  he  has  probably  seen 
the  instruments  in  use  he  has  a  natural 
curiosity  concerning  their  function  and 
the  a\erage  student  easily  becomes  pro- 
ficient  in   their   handling. 

Associated  with  the  work  with  the 
transit  are  observations  taken  on  Polaris, 
a  star  located  somewhere  in  the  heavens. 
This  rather  evasive  orb  holds  a  special 
charm  for  the  engineer  a  n  d  it  would 
seem  tiiat  lie  would  rather  be  viewing  it 
than  doing  arn  tiling  el>e.  Naturally  the 
obser\ations  on  Polaris  must  be  carrieil 
on  at  night  as  everyone  knows  the  only 
way  you  can  see  this  star  in  the  das- 
time  is  from  the  bottom  of  a  deep,  dark, 
vertical  mine  shaft.  Such  an  item  is  not 
available  ,it  the  camp  at  present. 

The  student  is  introduced  to  mapping 
by  making  a  map,  a  rather  efficient 
w;i\  to  say  the  least.  He  has  the  pleas- 
ure nt  working  on  Montgomery's  field, 
a  local  character  who  blew  his  neigh- 
bor's head  oft  (neither  of  them  are 
around  anymore),  or  maybe  over  b\ 
Jack  Smith's  place.  Jack's  the  man  who 
rents  boats  on  Lake  Rabideau.  Or  per- 
haps he  would  like  to  map  those  exten- 
sive wooded  a  r  e  a  s  southwest  of  the 
camp.  Heautiful  countrN  and  the  udd- 
life  in  there,  win  it  makes  \(iu  think 
you're  with  the  Natur.d  Historv  Sur- 
\ey. 

Mentioning  the  lakes  seems  a  good 
time  to  tell  about  them.  They  are  three 
in  nundier,  Rabideau,  Carle  and  Hen- 
jamin.  The  latter  has  a  very  good  repu- 
tation   for   swimming   and    fishing;    be- 


sides it's  only  300  feet  awa\    from   the 
back  door  of  Barracks   12. 

The  lakes  occupy  a  short  period  ot 
the  student's  time  during  which  he 
sounds  one  of  them,  plotting  his  soiind- 
ings  on  a  chart  he  has  drawn.  When 
It's  on  land  it's  a  map,  when  it's  on 
water  it's  a  chart.  Confusing?  He  will 
tind  that  Benjamin  uill  sound  aroumi 
1  SO   feet.    Pretty  deep,  eh? 

But  lest  the  visitor  think  that  all  the 
civils  do  at  Rabideau  is  work,  let's  men- 
tion the  other  attractions.  In  the  eve- 
ning there  is  the  baseball  game.  Now 
there  is  quite  a  rivalr\  between  the  dif- 
ferent barracks,  and  the  competition  is 
pretty  keen  for  the  ch.impionship.  Near 
the  close  of  camp  the  two  top  teams  are 
locked  in  conflict  and  the  winner  is 
cheered  by  all.  At  this  point  1  would 
be  derelict  in  my  loyalty  to  the  civi's 
from  Barracks  12  if  1  failed  to  note  that 
they  were  1051  champs. 

Of  course  with  the  lakes  so  close, 
every  student  takes  advantage  of  the 
opportunity  to  get  in  a  few  strokes.  The 
water  is  cold  but  after  a  hot  day  in  the 
field,  it's  pretty  refreshing.  Occasion- 
ally someone  taking  a  measurement  too 
near  the  shore  will  take  an  unannounced 
dip,  but  again  a  word  to  the  wise  is 
sufficient. 

Mo\ies  have  given  consider.ible  en- 
tertainment for  the  students  and  thc\ 
are  offered  several  times  a  week  in  a 
theatre  seating  100.  Also  in  this  build- 
ing is  a  library  which  attracts  the  bibli- 
ophile. For  obvious  reasons  technical 
books  are  not  available. 

The  features  for  which  the  student 
is  especially  attracted  to  Camp  Rabi- 
deau are  its  wonderful  climate  and  its 
unique  scenery.  Of  course  .Mmnesota 
has  many  such  areas  as  that  around  the 
(tontinutd  on  pni)f  34) 
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PIER  IN  THE  PUDDLE 

On  March  twentieth  and  twtnry- 
seventh,  the  physics  club  held  two 
meetinjis  desijined  to  familiarize  its 
!neiiibcr>  with  the  development,  opera- 
tion, and  uses  of  one  of  the  more  recent 
additions  to  the  Chicago  Medical 
Branch  of  the  University  of  Illinois,  its 
betatron.  These  two  meetings  consisted 
of  a  lecture  on  the  machine  by  a  mem- 
ber of  the  faculty,  followed  by  a  field 
trip  to  the  Medical  Center  to  see  it  in 
operation. 

The  idea  for  the  betatron  was  orig- 
inated in  (lerman)  about  25  years  ago, 
but  was  not  put  into  practical  use  until 
1941  at  the  University  of  Illinois  in 
Urbana.  Essentially  it  consists  of  a  high 
voltage  transformer  whose  secondary 
coil  has  been  replaced  by  an  evacuated 
doughnut  shaped  tube  made  out  of  a 
ceramic  material.  The  electrons  are  in- 
troduced into  this  tube  by  means  of  a 
heated  filament.  The  magnetic  field  set 
up  by  the  primary  coil  then  accelerates 
them  in  a  circular  orbit  to  a  speed  they 
would  attain  when  falling  through  a  po- 
tential of  twenty  million  \olts. 

In  order  to  utilize  these  electrons  it 
is  necessary  to  remove  them  from  the 
tube.  This  is  accomplished  by  passing 
them  through  a  laminated  iron  magnetic 
shield  which  will  temporarily  interrupt 
the  magnetic  flux  set  up  by  the  primary 
coil.  This  will  allow  the  elecl;rons  to 
escape  their  circidar  orbit  and  pass 
through  a  thin  metal  window  in  tlie  ce- 
ramic tube.  X-rays  which  contain  more 
energ\'  than  the  ordinary  kind  are  pro- 
duced b\  placing  a  metal  target  in  the 
electron  orbit. 


The  X-rays  are  used  in  the  treatment 
of  cancer.  The  electron  beam  can  be 
used  in  the  cancer  treatment  or  in  nu- 
clear research. 

The  tour  thinugh  the  betatron  L  bor- 
atory  consisted  of  the  inspection  of  sev- 
eral different  rooms  which  contain 
equipment  irsed  in  connection  with  the 
betatron.  There  is  a  well  equipped  ma- 
chine and  electronic  shop  where  auxili- 
ary apparatus  can  be  made  when  the 
need  arises.  Next  to  this  is  a  storage 
room  where  instruments  that  are  not 
in  use  are  kept. 

The  area  containing  the  betatron  is 
divided  into  two  parts  separated  by  a 
lead  lined  wall.  One  side  contains  all 
the  various  electronic  apparatus  which 
is  used  in  the  operation  of  the  machine 
and  on  the  other  side  is  the  machine 
itself.  It  is  a  huge  piece  of  equipment 
weighing  about  eight  tons  and  is  in  the 
shape  of  a  six-foot  cube.  When  in  oper- 
ation the  betatron  gives  off  a  high 
pitched  whine  which  is  caused  by  the 
magnetic  flux  being  set  up  in  the  pri- 
mary coil.  Directh'  behind  this  room 
there  are  the  power  transformers.  11  err 
line  voltage  of  a  220  volt  potential  is 
stepped  \ip  to  about  a  16,000  \olt  pc?- 
tential  and  its  60  c>cle  frequenc\  is 
changed  to   1 80  c\cles. 

During  our  stay  at  the  laboratory  we 
were  very  fortunate  in  having  one  of 
the  members  of  the  staff,  Mr.  Walter 
Henderson,  as  our  guide.  His  explan.i- 
tions  of  the  \arious  pieces  of  equipment 
helped  make  our  \  isit  a  most  pleas.uu 
and   informatue  one. 


AIEE 

On  Tue.sday,  April  29,  the  American 
Institute  of  Electrical  Engineers  will  go 
on  a  field  trip  to  the  Commonwealth 
Edison  Company  to  inspect  their  net- 
work anah'zer.  This  is  a  dexice  which 
is  used  to  determine  an\  thing  wrong 
within   the   network. 

The  American  Institute  of  Electrical 
Engineers  will  hold  its  annual  election 
of  officers  during  its  May  13  meeting. 

EXGIXEERING  COUNCIL 

After  a  great  deal  of  discussion,  it 
\vas  finally  decided  to  hold  a  smokei' 
on  May  27  in  the  third  floor  lounge, 
from  2  o'clock  until  3  o'clock  in  the 
afternoon.  It  is  expected  that  there  will 
be  an  abundance  of  FREE  cigarettes 
and  cookies  for  consumption  by  fortu- 
nate  Pierites  attending. 

PERSHINC;  RIFLES 
The     National     Society    of     Pershing 
Rifles,    Co.     F,    .?rd     Regiment    of    the 
University    of     Illuiois    h;is    started     its 
new  semester. 

The  elections  which  are  held  at  the 
end  of  every  semester  residted  in  James 
Frail  being  elected  to  the  office  of  Cap- 
tain Pershing  Rifles.  Other  men  being 
elected  were:  Emil  Diewald,  1st  Lt. 
P  R..  Jim  Holsre,  It.  1'  R..  Carlos 
Humzaham  Lr.  1'  R..  |;iik  Kleeman, 
Stg.  P  R. 

During  the  Fall  semester  of  1951-32 
the  commanding  officer  of  the  society 
was  Capt.  PR  Harry  Hellmuth.  I  am 
sure  that  everyone  will  agree  with  me, 
that  he  is,  and  was  one  of  the  best  offi- 
cers P  R  has  ever  known  and  an  out- 
(continiicd  nn  fitujc  .i4) 
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Consideration! 


Every  year,  the  student  brnnth  of  the  AIER  sponsors  a 
lechnicnl  papers  compelition.  This  year's  district  winner 
in  the  underf^raduate  division  ^vas  Alfred  II.  Donahoe.  The 
editors  hope  that  by  publishing  Al's  prize-winning  paper, 
future  aspirants  will  gan/  some  insiii^hl  into  the  wrilini:, 
of  a  technical  paper. 

This  paper  discusses  the  classical  solution  of  the  charac- 
teristic servo  differential  equation  and  the  physical  signifi- 
cance of  the  various  possible  root  forms.  Two  methods,  the 
Routh  criterion  and  conformal  mapping,  are  presented  as 
devices  for  determining  the  existence  of  unstable  roots  with- 
out solving  the  characteristic  equation. 


In  most  of  the  physiral  situations  invoKed  in  feed- 
l)a(k  coiilrol  systems,  a  satisfactory  degree  of  accurac\' 
is  olUained  if  the  system  is  descrii)cd  with  a  set  of 
simultaneous  linear  difTerential  equations  with  constant 
coctficients.  For  this  reason  most  of  the  de\eiopmeiit 
in  the  field  of  scrv'o  system  analysis  has  dealt  with  this 
situation,  that  is  with  the  linear  case.  There  have  l)een 
two  a\eniies  of  approach  to  the  problem.  In  tlie  carK' 
literature,  investigations  were  |)riinarily  concerned  with 
a  stud\'  of  the  transient  l)eha\ior  of  the  system  and 
the  resulting  efifects  upon  system  stability  or  instabilit\'. 
More  recently  there  has  been  a  recognition  of  the  simi- 
larity between  the  problems  of  system  anahsis  and 
those  encountered  in  the  field  of  feedback  amplifier 
analysis.  This  has  resulted  in  an  increasing  tendencN'  to 
use  the  steady  state  frecpiency  response  method  of  anal- 
ysis, making  use  of  the  highK'  dcxeloped  theor\-  of  feed- 
back amplifiers. 

Howe\er,  both  the  stead\'  state  method  and  the 
\arious  operational  methods  de\"ised  for  the  transient 
method  ha\e  a  disadvantage  that  is  especially  serious 
for  a  person  just  entering  the  field.  Both  steady  slate 
anahsis  and  the  ojierational  methods  of  transient  anah- 
sis greatly  facilitate  the  determination  of  system  charac- 
teristics, but  in  the  process  some  of  the  physical 
significance  of  the  \arious  mathematical  operations  be- 
comes obsciueti.  it  is  for  this  reason  that  the  author 
has  returned  to  the  consideration  of  the  transient  iie- 
ha\ior  as  shown  b\'  the  classical  method  of  solution 
of  the  iharacteristic  differential  equations  in  order  to 
gain  an  insight  into  the  plnsical  meaning  of  the  mathe- 
matical examinations  for  instaliility. 

Since  a  servo  system  can  be  satisfactorih'  described 
b\'  a  set  of  simultaneous  linear  difTerential  eciuations 
with  constant  coet'ficients.  it  is  theoreticalh'  possible  to 
represent  tiie  s\stem  i)y  a  single  e(|uatioii  in  one  de- 
ni'ndent  \arial)lc  which  will  li,i\e  the  r^.ime  mathematical 
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n   a   Servo   System 


by  Alfred  Donahoe,  e.e.  '52 


cluuacteristics  as  the  set.  That  is,  it  will  also  br  a  limar 
(liffcienlial  equation  with  constant  coefficients  ol  the 
form  shown  below. 


d-'-^x 


The  complete  solution  of  such  an  equation  will  com- 
pletely describe  the  servo  system  response  to  any  form 
of  input  function,  F(t).  Such  a  solution  will  be  com- 
posed of  two  parts  called  the  complementary  function 
and  the  particular  integral.  The  complementar>-  func- 
tion, when  substituted  into  the  equation  as  the  de- 
pendent variable,  has  the  property  of  causing  the  left 
hand  side  of  the  equation  to  become  identically  zero. 
The  particular  integral  will  be  such  that,  when  sub- 
stituted as  the  dependent  variable,  it  will  cause  the 
left  hand  side  to  liecome  identically  equal  to  F(t).  It 
has  been  shown  that  the  particular  integral  is  a  descrip- 
tion of  the  steady  state  response  of  the  system.  That 
is,  the  condition  that  will  be  assumed  when  a  infinite 
time  has  elapsed  after  the  introduction  of  the  input 
function.  The  present  theory  of  steady  state  circuit 
analysis  is  based  on  this  property'.  The  complementary 
function  has  lieen  found  to  describe  the  transient  con- 
ditions that  will  arise  during  the  period  recpiired  for 
the  system  to  again  assume  a  state  of  e(iuilibrium  alter 
the  application  of  the  input  function. 

.Since  the  complementary  function,  when  substituted 
into  the  equation,  will  reduce  the  left  hand  side  to  zero, 
it  can  be  seen  that  this  function  will  be  a  solution  of  the 
abridged  differential  equation  obtained  b\  setting  h  {l) 
otiual  to  zero  that  is 


+  A, 


d"-'x 
dt"-' 

-  +  A, 

dt"-'' 

+  . 

dx 
-'    dt 

+  A„N 

=  0 

.  +  A„ 


I'Voni  this  it  will  be  noticed  tiiat  the  coniplementar\ 
function  and  hence  the  transient  characteristics  ot  the 
system  will  be  independent  of  the  type  of  input  func- 
tion emplo\ed.  The  solution  of  this  abridged  ecpiation 
must  fulfill  the  requirement  that  the  sum  of  the  func- 
tion and  its  first  n  deri\atives,  when  multiplied  by  the 
constant  coefficients  of  the  et|uation,  will  be  zero.  This 
means  that  the  complementar\-  function  must   be  such 


that  the  function  >ind  all  of  its  n  derivatives  will  have 
the  same  vari.ition  with  respect  to  time.  The  onl\- 
known  function  that  has  this  property  is  the  expfinential 
function.  Then  if  a  complementary  function  of  the  form 

.?.  X  =  Be^" 

is  assumed  and  substituted  into  the  aliridged  equation, 
the  result  will  be 

4.    I  a"  +  A,a"->  +  A.2a"-'-  +  .   .   . 

.   .   .  A„_,a  -f  A„]  Be^'  =  0 

which  is  the  jjroduct  of  three  factors,  the  assumed  B, 
the  exponential  e"',  and  the  polynomal  in  a.  It  either 
the  constant  B  or  the  exponential  e""  are  equal  to  zero, 
the  above  expression  will  be  zero,  but  l;)oth  of  these 
possibilities  are  trite  solutions.  The  third  possibility  is 
for  a  to  assume  a  \alue  that  will  cause  the  polynomial 
to  become  identically  zero. 

From  the  theory  of  equations  it  is  known  that  a 
polynomial  of  the  nth  degree  will  ha\e  (ignoring  an>' 
possibility  of  multiplicity)  n  roots.  There  will  l)e  n 
values  of  a  that  will  cause  the  polynomial  to  become 
zero.  There  are  three  possible  forms  the  roots  of  this 
polynomial  might  assume;  pure  real,  pure  imaginary, 
or  complex.  Since  for  a  ph\sical  system  the  coefficients 
Ai,  A2.  .  .  .  A„  will  all  be  real  numbers,  the  imaginary, 
and  complex  roots  will  always  appear  in  conjugate 
pairs.  In  general,  then,  the  complementary  function 
will  take  the  form, 

5.  X  =  Bie'"<  +  B.>e-''  -f +  B,.e""' 

and  the  numbei-  of  arbitrary  constants  B  will  be  eipial 
to  the  order  of  the  .iliridged  equation.  If  the  t'(|ualion 
has  m  c(|ual  roots  (idol  of  niultipli(it\  rn).  the  lunclion 
will  assume  the  torm 


X  =  (B,  +  B.t  + 
+  B,„.,e-'  +  .   . 


.   .   .  +  B„ 
.  +  B„e»-.- 


,t"'-')  e'- 


l-'uither  if  a  paii-  of  complex  roots  of  the  lorm  ai=a  +  itJ 
and  a.j  =  «— i^  occur,  ilie  following  ti-anstormalion  will 
more  clearU'   illustr.ili'   their   plnsical   signitii^nue 

Bie""'""  +  B.,e'"  "*" 

=  e"'  (Bie'"'  +  B..e  *<*') 

=  e°'  [Bi  (cos/3t  -f-  jsin^t)  +  Bo  (cos /3t  -  j  sin/^t)| 

=  e"'  (Ci  cos /it  +  r..,  sin  fit) 
For  m  ])airs  of  e(|ual  complex  roots  the  corresponding 
((  oiitniiiid  (III  paye  22^ 
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an  experiment  in  learning 


THE    CO-OP    PLAN 


by  Bob  Schroder,  ch.e.  '54 


To  stuilc-nts  at  an\  of  twftity-oilil 
iinivcrsitifs  the  iilt-a  ot  an  article  on 
engiiitxriiiK  coopfrativc  schools  nia\ 
seem  to  he  ot  little  interest.  "What's 
so  unusual  ahoiit  a  cooperative  school,' 
these  students  may  say.  "Our  school  has 
been  co-opinj:  tor  a  third  of  a  centur\, 
it's  an  engineering  tradition."  All  tiiis 
may  be  true,  but  to  nian\  students 
here  at  Illinois  the  idea  of  a  co-op 
school  is  something  new.  This  article 
will  attempt  to  niw  these  students  an 
idea  of  what  co-opinf;  is  all  about.  .As 
examples  of  cooperative  schools,  we 
shall  ch(M)se  Cornell,  Northwestern. 
Marquette,  and  Cincinnatti. 

Cornell  university  sandwiches  co- 
operari\e  work  in  duritifj  summer  vaca- 
tions. Kngineerin};  is  a  five-\ear  curricu- 
lum at  Cornell,  so  the  students  begin 
work  in  industry  in  the  summer  follow- 
ing their  sophomore  year.  This  work 
is  not  required;  it  is  purely  voluntary 
on  the  part  of  the  student.  Also  the 
student  must  be  approved  both  by  the 
industry  in  question  and  by  the  univer- 
sit\. 

The  engineering  curricula  at  Nintli- 
western  cover  a  five-year  period  and 
include  eighteen  months  of  practical 
work  experience.  The  school  year  at 
Northwestern  is  divided  into  four  quar- 
ters, counting  summer  school  as  one  of 
the  quarters.  Students  spend  their  fresh- 
man year  and  the  first  two  quarters 
of  their  sophomore  year  entirely  in 
classes.  The  summer  between  the  fresh- 
man and  sophomore  years  is  a  vacation. 


The  Miphomoic  i  ias>  is  di\idcil  into 
two  sections  at  the  end  ot  tlic  second 
quarter.  The  first  section  of  students 
begins  work  in  iiulustry.  The  second 
section  remains  in  school  and  completes 
the  full  sophomore  year.  At  the  end  of 
the  spring  quarter  the  two  sections  ex- 
change places,  with  the  students  in  sec- 
tion I  leaving  their  industrial  jobs  and 
returning  to  school,  and  the  students  in 
section  11  begiiuiing  their  industrial 
work  program.  This  quarterly  alterna- 
tion between  classes  and  work  expeii- 
ence  continues  until  the  second  quarter 
of  the  fifth  or  senior  year.  Both  sec- 
tions of  students  are  in  school  during 
the  last  quarter  prior  to  graduation. 
This  setup  is  diagrammed  foi-  xou  in 
Fig.  1  on  the  opposite  page. 

Ordinarily  students  work  in  ii.iirs  to 
provide  -continuous  coverage  of  one  co- 
nperari\e  job  througho\it  the  \ear. 
While  one  member  of  the  team  is  wcu'k- 
ing,  his  alternate  is  in  class.  During  his 
five  years  a  student  will  complete  twelve 
quarters  in  school  and  six  quarters  in 
industry. 

Marquette's  |ilan  is  very  similar  to 
the  one  at  Northwestern,  with  the 
school  \ear  being  divideil  into  quarters, 
and  the  engineering  student  body  into 
sections.  There  is  an  alternate  four  year 
non-coop  plan  at  Marquette,  however. 
Industrial  firms  working  with  the  dif- 
ferent luiiversities  are  among  the  na- 
tion's finest.  Included  among  Mar- 
quette's sixty-one  cooperating  firms  are 
Allis-Chalmers      Manufacturing     Com- 
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p.iny,  the  Chicago,  Milwaukee,  St.  Paul 
and  Pacific  railroad,  (leneral  Klectric, 
International  Harvester,  and  Westing- 
house    l.lectric. 

The  cooperative  couise  at  the  I  lu- 
versity  of  Cincinnati  is  of  five  year's  du- 
ration, with  a  one-month  vacation  each 
year.  The  school  year  is  divided  into  six 
terms  of  approximately  eight  weeks. 
I'"ieshman  students  are  required  to  at- 
tend school  full  time  until  the  begin- 
ning of  their  fifth  term.  They  then 
eiucr  tile  cnopeiative  program  and  con- 
tinue on  that  basis  luitil  the  second 
h.ilf  of  their  seiuor  year,  when  they  re- 
turn to  school  for  full  time  attendance 
until  graduation.  The  students  are  di- 
vided into  two  groups  which  alternate 
.'It  the  I  iiiversity  and  on  the  job  every 
eight  weeks.  The  satisfactory  comple- 
tion of  eleven  work  periods  is  necessarv 
to  secure  the  Certificate  for  Cooperative 
experience. 

The  historv  of  co-oping  at  Cmciiuiari 
is  of  especial  interest,  since  that  uni- 
versity is  one  of  the  pioneers  in  the 
field.  Around  the  tur  nof  the  century, 
"Herman  Schneider,  a  young  college 
instructor  at  Lehigh  university  proposed 
a  simple  and  direct  plan  for  biinging 
industry  and  education  together.  He  be- 
lieved that  engineering  students  should 
be  given  both  practical  and  theoretical 
training  through  alternate  periods  at 
college  and  at  practical  work.  These  pe- 
riods, equal  in  length,  would  be  com- 
p.-ir.ible  also  in  educational  value,  since 
each  would  represent  a  progressive  se- 
quence from  the  elementary  to  the  more 
adv.uiced  phases  of  study  and  experince. 
The  sequences  would  be  planned  to  em- 
phasize the  inter-relations  between  the 
thecn-etical  and  practical  aspects  of  en- 
gineering training. 

Though  direct  contact  with  the  pro- 
cesses and  equipment  of  industrv  in  ac- 
tual operation,  the  student-worker 
would  have  the  benefit  of  a  complete 
.ind  up  to  date  laboratory  of  applied 
science,  while  industry  would  have  the 
services  of  an  alert,  young  employe, 
tr.iincd  under  practical  conditions.  Dur- 
ing his  work  period,  the  student  would 
receive  pay  at  the  standard  rate  and 
would  otherwise  have  the  status  of  a 
rciiidar  employe.  I'pon  graduation  from 
college,  assiuiiing  that  he  made  good 
:uiil  tiinnd  the  work  congenial,  be  would 
{  ,  Diiliiilicti  on  l>nqe  4(1) 
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Until  Bell  Laboratories  scientists  design  an  electric  mouth  that  can 
pucker,  the  human  model  is  here  to  stay.  But  we  ha\e  built  a  machine  that 
can  imitate  human  \ocal  characteristics  —  from  the  slate-pencil  squeal  of  a 
girls'  cheering  section  to  the  basso  rumble  in  a  men's  dining  hall. 

Sound  being  a  basic  raw  material  of  the  Bell  System,  we  have  pioneered 
in  the  science  of  speech.  Measuring  the  properties  of  your  voice  leads  to 
better  and  cheaper  ways  to  transmit  it. 

Keeping  the  world's  best  telephone  system  growing  for  our  country  is  a 
big  and  challenging  job.  There  arc  opportunities  for  college  men  with  the 
right  qualifications  not  only  with  Bell's  corps  of  research  scientists,  but  also 
in  engineering,  operations,  and  administration,  witli  the  Bell  Telephone 
Companies  and  Western  Electric,  the  System's  manufacturing  and  supply  unit. 

Your  campus  placement  office  will  be  glad  to  give  you  more  information. 


BELL    TELEPHONE     SYSTEM 
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introducing 


by  Herb  Gross,  e.e.  '55,  Oliver  Smith,  m.e.  '54 
and   Duane  Loofbourrow,  gen.e.  '53 


JOHN  JOMBOCK 

|)iiiiiii;  till-  Li^l  ^;rc;il  wurlii  iiintliit 
tile  Ariii\  (it  the  I  iiitfil  States  ifali/cil 
the  iK'fil  tor  prcliininary  spfiiah/cil 
trainint;  among  its  servia-  men.  As  a 
result,  it  initiateil  a  system  whereby 
men.  too  younji  tor  the  draft  but  grail- 
uateil  from  high  school,  were  sent  ro 
a  college  at  the  government's  expense 
to  receive  basic  engineering  courses,  lln- 
titleil  "Army  Specialized  Training  Re- 
serve i'rogram,"  it  required  that  stu- 
ilents  pass  an  examination  to  make  then\- 
seKes     eligible.     This     course     pro\iilcd 


JOHN  .lOMBOCK 

John  Jombock  with  his  initial  engineer- 
ing training  and  enabled  him  to  get  a 
valuable  foothold  in  engineering  before 
going  ituo  the  service. 

Horn  in  Virden.  Illinois.  John  at- 
tended both  grammar  and  high  school 
there,  and  upon  completion  of  his  sec- 
ondary ed\ication  he  took  flu-  course 
offered  by  the  .ASTRP.  mentioned 
above.  When  attaining  the  age  of  eli- 
gibility for  the  draft  he  was  placed  in 
the  infantry  in  spite  of  the  fact  th.it 
he  had  specialized  traimng.  Jombock 
was  transferred  to  the  paratroopers 
when  be  completed  his  basic  training 
and  ternunated  his  service  in  that 
branch. 

.After  bis  discharge  John  had  an  as- 
piration of  beconung  an  architect,  so 
he  enrolled  at  the  Washington  univer- 
sity in  St.  lyouis.  After  completing  two 
and  one  half  years  in  architectural  de- 
sign,  he   discovered    that   he   had    inter- 


est>  ill  ntluT  tifld>  iit  ciigini-cruig.  1  \\\- 
wa>  brought  on  in  part  b\  the  miiiiiuci 
\\-ork  thata  John  did  with  the  State 
of  Illinois  l)i\ision  of  Highways.  He 
was  employed  in  varied  tiehU  nt  wurk 
pertaining  to  inspection,  >ui\e\in^:  and 
construction  during  his  summer  vaca- 
tion periods  and  thereupon  became  in- 
terested in  civil  engineering  work. 

In  1*^)^(1  John  transferred  to  the  I  ni- 
versity  of  Illinois  and  began  work  in 
the  hydraulic  option  of  ci\  il  engineer- 
ing. I'inding  structural  option  more  at- 
tractive, he  soon  directed  his  interests 
in  that  sense.  Structural  option,  bv  the 
wav,  deals  primarily  with  the  design 
of  bridges  and   building  frames. 

Showing  outstanding  scholastic  abil- 
itv.  John  Jombock  was  elected  to  (."hi 
lipsiioii,  Tau  Heta  Pi,  and  Sigma  Tau, 
all  honorary  fraternities.  As  if  this  were 
not  enough,  this  busy  fellow  went  on 
to  become  the  president  of  Chi  Epsilon 
which  is  the  civil  engineer's  own  hon- 
orary. Also  a  member  of  ASCE,  John 
is  that  orgamzation's  delegate  to  the 
Engineering  Council.  Much  of  the  suc- 
cess of  the  recent  St.  Pat's  ball  can  be 
attributed  to  John,  because  this  friendiv 
gentleman  was  the  chairman  of  the  com- 
mittee in  charge  ot  the  .iftair. 

John  has  not  made  anv  detiiiite  deci- 
sions regarding  post-graduate  vvoik,  hut 
he  is  carefully  considering  all  ol  the 
offers  made  to  him  bv  employers  dur- 
ing this,  his  last  semester  of  undergrad- 
uate  work. 

PHILIP  KENTON  TRIMBLE 

Philip  Kenton  Trimble,  better  known 
as  Phil.  IS  a  >enior  in  electrical  engineer- 
ing lieie  at  the  I  niversitv  of  Illinois. 
He  hails  trom  St.  Joseph,  Illinois,  and 
had  his  prep  training  at  the  St.  Joseph 
Communitv   high  school. 

Phil  is  a  member  of  .Alpha  L'lii  Rhn 
sivial  fraternitv,  but  he  has  onlv  liveil 
in  the  house  one  ot  his  eight  semes- 
ters. The  other  semesters  he  h.is  coiii- 
niiited  between  I  rb.ina  ami  his  home- 
town. 

While  maintaining  an  almost  perfect 
scholarship  reconl  at  Illinois,  Phil  has 
also  been  very  active  in  extra-curricu- 
lar activities.  He  is  Engineering  Coun- 
cil Representative  for  the  AIEE-IRE 
and  serves  as  Treasurer  of  the  Coun- 
cil. He  must  enjoy  working  with  money 
(who  doesn't)  as  he  is  also  treasurer  of 
the    I  niversitv    Men's    (ilee    Club.    He 


got  his  musical  training  from  trombone 
lessons  and  put  them  to  good  use  play- 
ing in  the  Iniversity's  Second  Regi- 
mental   band    for   four  semesters. 

Phil  had  a  nice  experience  last  month 
when  he  went  with  the  (7lee  Club  to 
sing  with  the  Chicago  Symphony  Or- 
chestra, b'rom  Chicago,  he  flew  up  to 
Detroit,  .Michigan,  at  the  expense  of 
(leneral  Motors  and  spent  a  tew  days 
there  as  the  company's  guest  before 
flying  back  to  Illinois.  He  has  had  many 
other  job  offers,  but  has  not  yet  de- 
cided which  one  he  will   accept. 

Many  honorary  fraternities  have  rec- 
ognized Phil's  enviable  ability.  He  was 
initiated  into  Tau  Heta  Pi,  honorarv 
engineering  fraterm'ty.  Phi  Eta  Sigma, 
freshman    honorary    fraternity.    Pi    .Mu 


PHILIP  KENTON  TRIMBLE 

Epsilon,  honorary  mathematics  fratern- 
ity, and  he  is  national  magazine  re- 
porter tor  Et.i  Kappa  Xu,  honorarv 
electrical  engineering  fraternity. 

Phil  also  enjoys  tinkering  with  his 
Plymouth  and  playing  intramural  basket 
bail.  With  all  this  Phil  still  finds  time 
to  eat  and  sleep,  which  amazed  this  re- 
porter. 

The  I'l  I  hiKK/m/^h  wishes  the  best  of 
luck  to  Phil  in  all  his  future  under- 
takings. If  he  does  as  well  in  the  fu- 
ture as  he  has  done  in  the  past,  we  can 
expect  to  hear  a  lot  more  about  tins 
outstanding  electrical  engineer. 

DR.  JOHN  D.  RYDER 

In  the  midst  ot  his  third  year  at  the 
helm  ot  the  electrical  engineering  de- 
partment. Dr.  John  Ryder  is  busilv 
engaged  in  his  many  chamiels  of  activi- 
ty, among  which  is  the  preparation  for 
the  formal  dedication  of  the  electrical 
{i  iiiiliiiiii  d  (111  f><iiic  44) 
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Do  you  wont  a  career  with  a  future  ? 


More  and  more  of  America's  outstand- 
ing engineers  are  carving  fine  careers  for 
themselves  at  Boeing.  They've  found  a 
future  here  in  an  Engineering  Division 
that's  been  growing  steadily  for  over 
35  years. 

If  you  measure  up,  there's  great  op- 
portunity here  for  you,  too,  and  the 
rewardmg  experience  of  working  on 
some  of  the  nation's  most  vital  pro- 
grams such  as  the  B-52  and  B-47  jet 
bombers,  guided  missiles  and  other 
revolutionary  developments. 


You'll  associate  with  men  of  highest 
renown,  men  who  can  help  further  your 
own  standing.  You'll  find  here  research 
facilities  that  arc  among  the  world's 
finest.  And  you'll  enjoy  a  good  salary 
that  grows  with  you. 

More  housing  is  available  in  Seattle 
than  in  most  other  major  industrial 
centers.  Or,  if  you  prefer  the  Midwest, 
similar  openings  arc  available  at  the 
Boeing  Wichita,  Kansas,  Plant.  In- 
quiries indicating  such  a  preference  will 
be  referred  to  the  Wichita  Division. 


Decide  now  to  build  your  career  at 
Boeing  after  graduation.  Boeing  has 
continuing  needs  for  experienced  and 
junior  aeronautical,  mechanical,  elec- 
trical, electronics,  civil,  acoustical, 
weights  and  tooling  engineers  for 
design  and  research;  for  servo-mech- 
anism designers  and  analysts;  and  for 
physicists  and  mathematicians  with 
advanced  degrees. 

For   further   information, 
consult  your  Placement  Office  or  write: 

JOHN  C.  SANDERS,  Staff  Engineer  — Personnel 
Boeing  Airplane  Company,  Seattle  14,  Washington 
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skiiiimiiii!  iiidiislrial  lieadliiies 


edited  by  Charles  laRobadier,  m.e.  '55 


radio-controlled 
airborne  lifeboats 

Thr  compk'tion  of  final  acceptance 
tests  on  a  new  radio  control  for  an 
airborne  lifeboat  that  can  be  dropped 
by  parachute  from  an  airplane  and  iin- 
errin(;l>  Kuideil  to  siir\  i\()rs  in  the  water 
has  been  announced  by  VVestirijihouse. 

An  electrical  control  system  that  uses 
the  radio  signal  from  the  air  to  control 
the  engine  and  equipment  for  dri\in!i 
and  steerinjj  the  boat  has  successfully 
passed   trial    runs  at   Lake    Pymatuning 


This  new  automatic  airborne  life- 
boat with  fins  is  radio-controlled 
(Courtesy   of  Westinghouse) 

and  final  tests  conducted  h\  rlu-  Air 
Force  at  Mobile,  Alabama. 

The  control  system  for  the  lifeboat 
was  designed  around  a  radio  transmit- 
ter-receiver set  developed  at  Wright- 
Patterson  Air  Force  Hase.  Dayton, 
Ohio. 

After  the  30  //.  long  craft  is  dropped 
by  parachute  into  the  sea  from  the  res- 
cue airplane,  radio  signals  at  five  dif- 
ferent frequencies  take  over  complete 
control  in  individual  stages.  The  stabil- 
izing fins  that  hold  the  boat  steady  as 
it  leaves  the  plane  are  jettisoned.  A 
guard  protecting  the  propeller  and  rud- 
der is  freed.  The  engine  air  vents  are 
opened.  The  motor  is  cranked  up  and 
automatically  choked.  Following  this, 
the  clutch  is  engaged  and  the  throttle 
advanced  to  send  the  craft  forward  un- 
der the  guidance  of  fhi'  r.idici  ronncillcr. 


When  the  liteboat  reaches  the  sur- 
vivors, the  airborne  operator  can  bring 
it  to  a  halt  until  the  sinvivors  board 
and  then  set  the  boat  on  its  course 
again.  If  the  physical  condition  ot  the 
rescued  men  is  good,  they  can  take  (nci 
control  of  the  boat  themsel\es.  It  tlu-\ 
are  too  weak  for  this,  the  airborne  oper- 
ator can  guide  them  to  shore  or  a  rescue 
ship.  The  boat  is  equipped  with  triple 
contnds,  permitting  passengers  to  break 
off  radio  control  at  any  time  and  oper- 
ate it  electrically  or  manualK. 

"To  activate  the  boat's  poucr  plant," 
explained  'Fhomas  A.  Daly,  managing 
engineer,  "requires  an  electrical  control 
system  incorporating  electronic  ampli- 
fliers,  rela\s,  and  actuators.  Kach  signal 
is  used  to  perform  a  specific  group  of 
functions,  ami  the  electrical  system  is 
so  designed  tli.it  it  carries  out  each  duty 
scp.irateh    -.uul   in   the  proper  order." 

Tlie  tirNt  set  of  operations  after  the 
boat  strikes  the  water  consists  of  fi\e 
separate  stages  described  above.  The 
radio  signal  controlling  these  functions 
is  transmitted  to  the  boat  at  a  frequency 
of  953  cycles  a  second.  Another  radio 
signal — this  one  at  M)()0  cycles  a  second 
— now  goes  into  action.  The  gear  shift 
is  advanced  from  neutral  to  forward 
and  at  the  same  time  the  throttle  is 
advarueil  to  lialf  speed.  To  turn  the 
boat  left,  a  radio  signal  of  b5U  cycles 
acts  on  the  magnetic  compass  steering 
mechanism.  I'Or  a  right  turn,  a  signal 
(it  ,^ll(l  c\cles  is  used.  For  emergencies, 
a  fifth  frequenc\  of  1.>')(I  cycles  is  used. 
A  push-button  control  is  also  available. 

The  3S()()  //>.  craft  can  hold  13  men, 
with  provisions  for  10  days  and  fuel 
for  an  <S00  mi.  cruise.  It  is  also  equipped 
with  "walkie-talkie"  radio  sets  for  boat- 
plane  communications,  a  machine  for 
distilling  fresh  drinking  water  from  sea 
water,  and   a  protective  canopy. 

radar  raincoat 

Radar  equipment  can  be  piiitected  by 
a  huge,  balloon-lik(  radome.  The  pur- 
pose of  the  rubber-fabric  radome  is  to 
protect  the  radar  antenna  from  wind 
snow,  and  ice,  without  hindering  it^ 
operation.  .An  aluminum  framework  i.- 
used  to  raise  the  huge  balloon,  which  is 
1()7  //  in  circumference  and  Mt  ft  high 
After  the  balloon  is  inflated  to  <ine 
twentieth  of  a  pound  of  air  pressure,  the 
framework  is  lowered  itito  the  tloor. 
When  inflated  to  a  half  pound  of  pres- 
sure,  the   radome   will   withstand   winds 


up  to  125  iii/>li.  Special  infrared  lamps 
trained  on  the  walls  keep  the  radome 
free  of  ice  .and  snow.  I.ntrance  is 
through   an   air   luck  clianiher. 

a  solid,  high-temperature 
lubricant 

M()l>bdenum  disulfide  is  a  superior 
lubricant  for  moving  parts  that  operate 
too  hot  for  ordinary  oils  and  greases. 
It  can  be  used  readilv  at  temperatures 
up  to  700  F,  and  in  some  cases,  even 
up  to  2100  F  for  short  periods  and  in 
ineit  atmospheres.  Formerly  available 
only  in  the  form  of  powder,  in  a  water 
suspension,  or  as  an  additive  to  greases, 
it  can  now  be  had  in  solid  or  stick  form. 
The  molybdenum  sulfide,  with  a  slight 
amount  of  phenolic  binder,  is  molded 
into  desired  solid  form  by  heat  and 
pressure.  Sticks  or  brushes  of  molded 
lubricant  can  be  held  by  spring  pressure 
against  the  rotating  member  so  that 
some  of  it  is  wiped  onto  the  hot  surface. 

wooden  jet 

Wood,  glue,  and  screws  are  virtualh 
the  only  materials  in  the  mock-up  J-40 
jet  aircraft  engine  being  built  by  West- 
inghouse. The  model  is  a  precise  replica 


Wooden  model  of  jet  engine  facili- 
tates allowances  in  design  altera- 
tions.   (Courtesy    of    Westinghouse) 

of  stainless  steel  and  ahuninum  engines 
that  are  now  in  quantity  production  for 
the  L  .  S.  Navy.  'Flic  wooden  engine 
enables  airplane  designers  to  make  the 
((  nntiniii  )l  on  pixn    40) 
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■s,  iMiill  on  principles 
developfd  at  the  David  Samoff  Research  Center 
o£  RCA,  bring  clearer  television  pictures  to  more  homes. 


ISgw  Super  Sets 

Avklen  televisions  liorizons ! 


Altliongh  no  new  TV  stations  have 
been  bnilt  since  1950,  television's 
reach  has  been  extended  in  two  wmjs. 
In  sections  of  cities  where  interfer- 
ence is  a  problem,  fine  pictures  can 
now  be  seen  The  same  is  true  in  rural, 
or  T\'  "fringe"  areas,  formerly  too 
distant  for  clear  reception. 

RCA  engineers  and  scientists,  to  offset 
these  limitations,  developed  powerful 
new  Super  Sets.  In  distant  fringe  areas, 
these  sets  boost  a  weak  or  faltering  signal 
into  a  clear,  steady  picture.  While  in 
cities,   where    buildings    and    electrical 


devices  may  interfere,  this  same  super 
power— plus  television's  first  doidile- 
shielded  tuner  — bring  in  TV  at  its  best. 
The  result  is  stronger  pictures  in  the 
country  and  in  problem  areas,  and  better 
pictines  than  ever  before  in  areas  of  nor- 
mal television  reception. 

The  new  RCA  Victor  "Picture  Power"  Super 
Sets  are  examples  of  research  and  enRineering 
at  work  for  your  benefit.  This  pioneering  means 
finer  performance  from  all  products  and  serv- 
ices of  RCA  and  RCA  Victor. 


See  the  latest  in  radio,  tetrvision.  and  rlcctrouicf!  in 
nclinn  at  RCA  Exhibition  Hall.  36  West  4f)lh  St., 
N.  Y.  Admisaion  is  free.  Radio  Cnrporalion  nf  .Aiii.r- 
ica,  RCA  Building.  Radio  City,  New  York  20,  N.  Y. 


CONTINUE   YOUR   EDUCATION 
WITH    PAY  —  AT   RCA 

Graduate  Eloctrical  Eiii;inccrs:  K( 


ol  the 


rids  to 
.md  lie 


,dmts 


-otters  \(iu  opportunity  li)  gain  valuable, 
well-rounded  training  and  experience  at 
a  good  salary  with  opportunities  for  ad- 
vancement. Here  arc  onl\  fi\  e  of  Ihe  many 
projects  which  offer  unusual  promise: 

•  Development  and  design  of  radio  re- 
ceivers (  including  broadcast,  short-wave 
and  FM  circuits,  television,  and  phono- 
grLi]:)h  eombinations). 

•  Advanced  development  and  design  of 
AM  and  FM  broadcast  transmitters,  R-F 
induction  heating,  mobile  comnumicntions 
(■(Hiipnient.  relay  systems. 

•  Design  of  component  parts  such  as 
coils,  loudspeakers,  capacitors. 

•  Development  and  design  of  new  re- 
corduiu  .Old  producing  metliods. 

•  Design  of  receiving,  power,  cathode 
rav.  gas  and  photo  tubes. 

Write  today  to  College  Relations  Divi- 
sion. RCA  Victor.  Camden.  New  /prsci/. 
Also  many  opportunities  for  Mechanical 
and   Chemical    Fngineers   and    Physicists. 


Radio  Cohpoh ai i()\  of Amijuca 

florid  Iviidrr  in  radio  —  lir.sl  in  Itdes'ision 
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SERVO   SYSTEM  .  .  . 

(  1  Ollltllllt  it   fl  Dili    />IU/I      I  S  ) 

terms  in  the  conipleim'iitar)'  limctioii  would  Ite 

(H,  +  U,t  + +  IV„i"'  1)0'°+'"" 

+  (<-■,  +C.,t  + +  C...V"   Me'"  "•" 

whieh   hy   the  ahuve   Iraiislni  iii.ition   i(Piihl   l>i'  wriitcr 

c"  |(l).  +  Dot  + +  l)„,t-   Mn.sfSt 

+  (K,  +  K,t  + +  K,„t'"   Msin/itl 

A  pair  of  im;»niiMr\-  roots  can  tlien  lie  seen  to  assiiini 
the  form 


B.e'-"  +  B,e 


("i  cnafji  +  t'jsin  m 


,iui\  in  the  ease  of  a  pair  of  iinav;iiiar\    roots  of  luiilti- 
pli('ii\   ni.  the  final  form  would  Ik- 


IB,  +  B«t  +  .  . 
+  (C.  +  r,t  +  . 


+  B„,f"   ')eos|3l 
.   .  +  C„,f"-')  sin /3t 


In  the  preceding  discussion  il  was  shown  iliai  if  the 
polynomial  in  a  (aiipearing  in  i'(|uation  4i  has  a  real 
root,  there  will  appear  a  corresponding  term  in  the 
complementar\-  function  of  the  form  Bie'"'*'"",  for  carh 
pair  of  complex  roots,  a  term  of  the  form  e"'(^  i  I'os  /:;t 
+  C'-j  sin  fil);  and  for  each  pair  of  imaginary  roots,  a 
term  of  the  form  C"i  cos  0t+C-.  sin  jit.  Then  considering 
the  ph\sical  sigiiiticance  of  these  various  types  of  terms, 
it  can  he  seen  that  if  there  exist  a  pair  of  pure  imaginar\' 
roots,  the  response  to  any  sort  of  disturbance  to  the 
servo  system  will  he  an  oscillation  that  will  remain 
constant  in  amplitude  with  time.  Since  this  condition 
is  for  most  uses  as  undesirable  as  a  response  that  will 
increase  with  time,  for  most  aiii)lications  such  a  root 
will  be  classed  as  indicating  instabilit\-. 

A  pair  of  imaginary  roots  occurring  more  than  once 
will  produce  a  term  of  the  form  f(t)Ci  cos  /:it+g(t)C"2 
sin  lii  which  indicates  that  an\-  sort  of  s\stem  disturb- 
ance will  produce  oscillations  whose  amplitude  will  in- 
crease with  time.  This  situation  will  be  considered  as 
unstable  for  any  application. 

In  all  the  cases  where  a  root  of  the  |)oKnomial  of 
etpiation  4,  contains  a  real  part,  the  role  of  the  expo- 
tiential  e"'  will  i)e  dominant  in  determining  whether  or 
not  the  disturbance  will  disappear  with  time.  So  for 
any  case  where  the  root  contains  a  real  part,  it  is  not 
necessary  to  consider  the  possibility  of  multiple  roots. 
If  the  root  has  a  negative  real  pun.  the  corres])onding 
term  in  the  complementar\-  function  will  contain  as  a 
factor  e  "'  and  the  s\stcm  disturbance  that  this  term 
represents  will  be  such  that  it  will  decay  with  time.  On 
the  other  hand,  a  root  with  a  positive  real  part  will 
represent  a  disturbance  whose  amplitude  will  increase 
with  time. 

Perhaps  it  should  be  remarked  at  this  time  tli.it 
when  the  statement  is  made,  that  an  amplitude  will 
increase  with  time,  this  is  onh-  strictK'  true  as  long  as 
the  assumption  of  linearity  can  be  made  to  a|)pl\'.  Once 
the  amplitude  of  the  disturbance  has  increased  to  the 
point  where  the  behavior  of  the  system  parameters 
has  become  non-linear,  the  amplitude  will  be  go\crned 
by  the  non-linear  behavior  of  the  parameters.  In  an\ 
event  such  a  situation  is  distinctly  undesirable  in  a 
servo  system. 

From  the  standpoint  of  the  classical  anaUsis  of 
transient  beha\'ior,  the  problem  of  determining  the 
stability  of  a  servo  system  resolves  into  the  i)roblem 
of  examining  the  poKiiomial  of  e(|uation  4  for  roots 
that  are  cither  pure  imaginar\  or  th.ii  have  posiii\c 
real  parts. 


If  the  degree  of  the  polynomial  in  a  is  three  or  less, 
the  most  direct  ap|)roach  would  be  to  solve  the  equa- 
tion and  determine  the  roots.  Howeser,  in  most  servo 
systems  the  resultant  polynomial  in  a  will  be  of  a  lie- 
gree  greater  than  three  and  in  some  cases  considerably 
greater  ih.iii  three.  In  such  cases  a  direct  solution  be- 
comes iinpr,i(tical  and  recourse  must  be  made  to  one 
of  the  various  mathematical  schemes  devised  to  deter- 
mine till'  presence  of  pure  imaginary  roots  and  roots 
with  |)osili\e  real  parts. 

ICdward  J.  Routli,  in  a  book  published  in  1S59,  out- 
lined a  simple  lest  for  determining  the  sign  of  the  roots 
<it  ,1  poK  nomial.  If  the  coefficients  of  the  polynomial  of 
(■(|uation  4  are  arranged  in  the  following  manner  and 
llie  tables  constructed  in  the  manner  shown  until  the 
lin.il  row  contains  on  Kdne  clenicnl .  the  Roulh  iiitcrion 
ot  stability  can  be  ai)|)lied. 

A„ '  A, 


A.-, 
B.,  =  A,A,-A,u\., 
f,  =  B,A.-.-A,B.-, 


A, 

A., 

B.,  =  A,.\,-,-A„A7 


A, 

B,=A,A.,-.A,A,, 

(■,  =  B,A;,-A,B., 

l),  =  CiB.,-B,('o  ...  ... 

Then  all  the  roots  of  the  poK'iiomi.il  will  have  negati\'e 

ical    i)ans   il    the  coefficients  A,..   A,.   A< A„   are 

positixf    and    all    the    calculated    terms    B|,    B..,    .  .  .  ; 
(  I,    C'.j,    .  .  .  ;    1)|.    1)...,    .  .  .  ;   etc.    are   ])ositi\e   or   zero. 

Figure  1 


Tho  complete  path  of 
ccoplex  a  plane 


V         -semi -circle  of 
^y^jnflnit.  radii. 


Figure  2 
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1 
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riiere  exists  another  method  ot  examining  the  poly- 
nominal  of  equation  4  for  the  presence  of  roots  whose 
real  part  is  either  positive  or  zero.  This  method  is 
called  conformal  mapping  and  is  a  development  of  the 
the()r\'  of  complex  functions.  Stated  in  general  terms, 
the  idea  of  conformal  mapping  is  this.  Let  z  be  a  com- 
plex \ariable  of  the  form  Z=x  +  iy  and  let  w  be  a 
single  valued  functional  relationship  such  that  w  =  f(Z) 
=  u(x,\') +jv(x,\)  Now  if,  and  only  if,  the  function  w 
is  analytic  when  it  is  dehned  as  w  =  f(z)  will  it  satisf\' 
the  ("auch\ -Riemaim  dilTerential  equations, 

(Hi    _    (K  flv    _        du 

<i\     ~    (■)>•       ■  '  '        ()x    ~        a\- 

the  region  of  the  <()mplex  /.  plane  lor 


I'urther.  let   R  b 
which  w  =  f(z). 


{lonliniu  il  (III  fi/ifit    ,1(1) 
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The  Torrington  Needle  Bearing 
needs  little  space-saves  time  in  assembly 


The  Torrington  Needle  Bearing  is 
a  completely  self-contained  unit 
consisting  of  a  full  complement  of 
small  diameter  rollers  and  a  single 
retaining  shell.  This  unit  design  and 
construction  greatly  simplify  han- 
dling and  speed  assembly,  and  help 
reduce  the  size  and  weight  of  re- 
lated parts. 

High  Load  Capacity 
in  Small  Space 

Because  the  many  rollers  distribute 
loads  over  a  large  contact  surface,  a 
Needle  Bearing  has  a  very  high  load 
capacity  in  relation  to  its  size.  In 
fact,  the  Torrington  Needle  Bearing 
has  a  higher  rated  radial  load  capac- 
ity than  any  other  type  of  anti-fric- 
tion bearing  of  comparable  outside 
diameter.  This  not  only  permits  the 
use  of  a  smaller,  lighter  bearing  for 
a  given  load,  but  also  allows  reduc- 
tions in  the  size  and  weight  of  hous- 
ings and  other  related  components. 
The  Needle  Bearing's  large  inside 
diameter  permits  larger  shafts  to  be 
used  in  cramped  quarters,  an  im- 
portant factor  in  many  designs. 

Installation  Simplified 

The  installation  of  Torrington 
Needle  Bearings  is  fast  and  easy. 
The  housing  bore  is  simply  ma- 
chined to  proper  diameter.  The 
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PRESS  AGAINST    f 
STAMPED   END 
OF  BEARING 


T  ,     n,,«//ar,ons  ol    Torrington  Needle  Bearing,  are  characterized  by  «'"P""'>;  <?/ 

Typical  installations  oi    luiifie'^  u,f,^  ai  ^mall  as  5   32    up  to  those  as  large  as  7  \4   . 

design.  Needle  Bearings  are  made  for  shafts  as  small  as  3   J.     up  i 


bearing   is   then   pressed  into  this 
housing.  An  arbor  press  is  normally 
used  for  this  operation.  No  spacers 
or  retainers  are  needed  to  keep  the 
bearing  in  place.  An  accurately 
made  shaft  is  required,  of  course,  as 
it  serves  as  the  inner  race  in  most 
cases  and  must  be  hardened  and 
ground  to  correct  size.  For  applica- 
tions where  an  unhardened  shaft  is 
desired  or  necessary,  inner  races  can 
be  furnished  for  all  Needle  Bearings. 
These  advantages  make  Torring- 
ton Needle  Bearings  ideal  for  appli- 
cations where  space  or  weight  is  at 
a  premium,  or  where  mass  produc- 
tion methods  necessitate  the  use  of 
a  bearing  that  is  as  easy  as  possible 
to  handle  and  install. 


The  use  ol  proper  tools  for  installing  Needle 
Bearings  speeds  up  assembly.  The  arbor  press 
tools  above  are  ideal. 

Other  features  of  Torrington 
Needle  Bearings  will  be  covered  in 
other  advertisements  in  this  series. 
For  additional  information  regard- 
ing Needle  Bearings,  please  con- 
tact our  engineering  department. 


THE    TORRINGTON    COMPANY 

Torrington,  Conn.       •      South  Bend  21 ,  Ind. 
District  OHices  and  Distributors  in  Principal  Cities  of  United  States  and  Canada 

TORRINOTOIf^^^^EARIMCS 

NEEDLE  ■  SPHERICAL   ROllER  •  TAPERED   ROUER  •  STRAIGHT   ROLLER  •  BALL  •   NEEDLE   ROLLERS 
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Plotting  the  radiation  pat- 
tern of  a  microwave  antenna 
is  typically  time  consuming 
and  laborious.  For  some 
time,  workers  in  this  field 
have  felt  a  need  for  a  contin- 
uous non-manual  means  of 
performitiK  this  oiicration. 
The  extensive  microwave 
activities  of  its  Research  and 
Development  Laboratories 
have  created  at  Hughes  a 
special  interest  in  such  au- 
tomatic pattern-measuring 
equipment. 

The  first  automatic  ma- 
chines that  were  at  all  accu- 
rate were  of  the  fixed  location 
type  and  weighed  nearly  a 


ton.  The  new  Hughes  record- 
er weighs  just  one  hundred 
pounds,  is  more  accurate,  and 
has  higher  writing  speeds 
than  the  earlier  machines. 
Its  recording  range  covers 
80  decibels  in  the  audiofre- 
quency spectrum.  The  writ- 
ing speed  is  approximately 
25  inches  per  second,  with  an 
8"xH"  plot,  and  the  abscissa 
or  angle  scale  is  controlled 
by  an  electrical  take-off  sys- 
tem. 

In  the  field  of  microwave 
measurements,  this  machine 
assists  in  determining  many 
things  — such  as  the  correct 
shape  of  reflectors  and  the 


proper  location  of  feeds. The 
development  of  such  im- 
proved laboratory  tools  is  an 
interesting  by-product  of  a 
large  research  activity,  such 
as  that  conducted  by  the 
.S500  men  and  women  of  the 
Hughes  Research  and  Devel- 
opment Laboratories. 

The  growing  requirements 
of  both  the  commercial  and 
military  electronics  pro- 
grams at  Hughes  are  creat- 
ing new  positions  within  the 
Research  and  Development 
Laboratories.  Graduate  stu- 
dents and  senior  men  are 
cordially  invited  to  address 
correspondence  to : 


Hughes  Research 
and  Development 
Laboratories 

Engineering  Personnel 

Department 

Culver  City,  Los  Angeles 

County.  California 


Plotters.  O.  A.  Tyson 
(left)  and  Dr.  L.  C. 
Van  A  tta  worked 
together  in  developing 
this  new  machine  at 
Hughes  Research  and 
Development 
Laboratories. 


by  Bob  Schroder,  ch.e.  '54  and  Warren  Brandt,  c.e.  '54 


Wfll,  reailiTs.  this  nioiitli  mhi  f;ct  a 
break.  I  iniagiiic  that  attfr  a  >car  ami 
a  halt  you  arc  gcttint;  protty  tireil  ot 
my  Hilgt".  So,  this  month  1  take  a  vaca- 
tion. Ix't's  go  baik  and  see  what  some 
nt  the  Hil)>;e  writers  before  my  time 
had  to  say.  This  first  joke,  excuse  me. 
1  mean  anecdote,  comes  from  the  origin- 
al   Bilge    column    written    in    October, 

Dr.  Comings,  high  pressure  man  in 
the  ChK  department  told  the  tollowing 
to  his  victims  in  thermo  last  spring. 

One  day  while  making  the  rounds  of 
his  ark,  Noah  was  taking  census  of  the 
animals  aboard.  After  finding  seventeen 
rabbits,  five  squirrels,  three  giraffes, 
etc.,  he  came  upon  two  lonely  snakes — 
the  same  ones  he  had  brought  aboard. 

"Wh\  haven't  \ou  multiplied  like  the 
other  animals  on  the  ship?"  asked  Noah. 
"We're  adders,"   was  the  simple   reply. 

As  the  original  Harnum  continued  his 
rounds  he  noticed  the  shortage  of  furni- 
ture for  his  horde.  .After  summoning  his 
old  friend,  P.  Biunan.  Noah  built  some 
crude-looking  log  chairs  and   tables. 

Three     days     after     installing     them 
aboard    the   ark,   he   was  suddenly   con- 
fronted   with    a    family    of    five    snakes. 
"But  I  thought  you  couldn't  mulripK  I 
he  blurted. 

Happily     papa     >nake     leplied,      '\\"i- 
ii>ed  your  new  log  tables.  " 
♦        •        • 

THK  ART  OF  SLEKPINC  IN 
CLASS:  It  is  a  fairly  well  accepted 
fact  that  engineers  get  less  sleep  than 
any  other  students.  To  make  up  for  this 
lack  of  nocturnal  bliss,  the  student  must 
resort  to  some  other  means.  The  most 
practical  solution  is  to  sleep  in  class. 
This  method  is  frequentK  practiced  and 
has  thus  become  an  art. 

The  most  practical  time  to  sleep  is 
during  a  lecture.  It  will  frequently  be 
found  advisable  to  take  a  seat  near  the 
rear  of  the  room  where  you  may  black 
out  unnoticed  by  the  instructor,   (Some 


iiK'onsiderates   lia\c   ilclmitc    ideas    as   tii 
seating  arrangement. ) 

One  problem  in  this  particular  case 
is  that  of  keeping  the  note  book  or  clip- 
board on  the  desk.  The  object  ma\ 
e.isily  slide  to  the  floor,  thus  requiring 
an  unnecessary  amount  of  energy  to  re- 
trieve it  at  the  end  of  the  period.  .Also, 
certain  people  receive  tremendous  pleas- 
ure from  accidentallv  pushing  a  clip- 
board to  the  floor.  The  clipboard  l.inds 
with  a  resounding  clatter,  waking  both 
instrucror  and  students.  1  have  found 
that  resting  either  an  arm  or  the  head 
on   the  memorandum   usually  will   help. 

The  position  to  be  a.ssumed  for  nap- 
ping will  vary  with  the  type  of  seat  ii 
the  classroom,  I  suspect  that  many 
chairs  were  designed  for  the  express 
purpose  of  keeping  the  student  awake. 
The  backs  ot  most  chairs  are  >o  con- 
structed that  resting  the  head  on  the 
back  (of  the  chair)  is  the  best  .solution. 
'1  his.  however,  presents  the  possibilit\ 
III    MiDrini:. 


Walter  T.  Murch's  "The  Motor"  won 
a  Purchase  Award  at  the  Univer- 
sity's recent  1952  Exhibition  of 
Contemporary    American    Painting. 


Sleeping  with  the  arms  supporting 
the  head  ma\  result  in  disaster.  I  nearl\' 
lost  m\    bead  once. 

In  classes  wheic  discussion  jirexails, 
other  problems  arise.  Instructors  in  such 
classes  max  object  to  this  state  of  acti\- 
ity.  A  friend  of  mine  has  soKed  this 
problem  b\'  learning  to  sleep  with  his 
eyes  open,  a  process  which  I  have  not 
yet  mastered. 

It  ma>  be  enib.irrassing  to  come  to 
just  as  the  instructor  is  asking  you  a 
question.  Robert  Henchlex',  in  an  essay 
on  "Dozing  "  suggested  a  reply  of, 
"Well  .  .  .  1  .  .  .  don't  .  .  .  know." 
Ill  the  classroom,  howexer,  this  may  be 
of   little   or   no   help. 

M.E.'s  and  C.E.'s  max  find  it  ex- 
tremely difficult  to  sleep  in  draxving 
moms.  The  stools  are  most  uncomfort- 
able. It  may  exen  be  necessary  to  sleep 
xvhile  standing.  A  roxing  instructor  xxill 
not  help  matters  anx. 

I'lir    tlie    nox  ice.    it    max    be    nece>sai\ 

to    •-pend    ;i    fexx'    nights    xxith    less    than 

the    usual    ten    hours    sleep    to    get    into 

form.     Pills     guaranteed     to     keep     xou 

.ixxake  xxill  help  to  induce  sleep.  Though 

the    are   may    never   be    fully    perfected, 

one  should  not  become  discouraged,   for 

even    the   cruder   methods   will    produce 

the  desired   results  of  lengthening  one's 

(In/e   period. 

»        » 

ri.Mi;  MACAZINE  COMMENTS 
ON  TECH  SPEAKER 

No  stranger  to  the  Ti  i  hn'n/r/i/ili  i> 
Prof.  Eugene  I.  Rabinoxvitch,  L.  of  I. 
plixsical  chemist  and  Editor  of  the  Bii/- 
/(liii  'if  the  .llo/iiir  Sri'ntists.  Professor 
Rahinoxxitch  addressed  the  1*^^!  Ttrli 
b.inquet.  but  his  greater  fame  lies  in 
his  echtiirship  xxhich  anise  from  his 
participation  in  the  ,A-homb  project 
xxhile  at  the   I  nixersitx    of  Chicago. 

'rime  magazine  in  its  21  April  i.ssue 
h:{^  characterized  the  litillctin  of  tht 
.ll'iinu  Sdrntists  as  a  sort  of  'xoice 
{  t  'iiitiiiiii  d  on  ftiii/(   28) 
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Clearing  the  track  of  clickety-clack 

You  can  ride  in  comfort  on  longer-lasting  rails  because  the  song  of  the  track  is  being  stilled 


Like  the  paddleboal  whistle  on  the  river,  the  clicketv-rlack 
of  wheels  on  rails  is  on  its  way  to  becoming  a  memory- 

This  familiar  clatter  and  chatter  has  been  like  music  to 
some  of  us  when  we  travel.  But  it's  been  a  headache  to 
others  . .  .  particularly  our  railroads. 

Wheels  pounding  on  rail  joints  cause  jolting  and  wear  as 
well  as  noise.  And  wear  means  expensive  repair  or  replace- 
ment of  rails  and  the  bars  that  connect  them. 

ELIMINATING  RAIL  JOINTS-'Ribbonrail "  is  beconi 
ing  important  news  because  it  provides  a  way  to  solve  the 
high  cost  of  joint  maintenance  by  eliminating  the  joints 
themselves. 

RAILS  BY  THE  MILE-"Ribbonrail"  is  formed  by  weld- 
ing the  rails  together  under  pressure  in  the  controlled  heat 
of  oxv-acetvlene  flames.  The  welding  is  done  on  the  job  be- 
fore the  rails  are  laid  .  .  .  and  they  become  continuous  rib- 
bons of  steel  up  to  a  mile  or  more  in  length. 

Mile-long  lengths  of  rail  in  use  may  seem  impossible  be- 


cause of  expansion  and  contraction  under  extreme  changes 
in  weather  and  temperature.  "Ribbonrail"  engineering  has 
solved  this  problem  .  .  .  reduced  rail  maintenance  cost,  and 
created  the  comfort  of  a  smoother,  quieter  ride. 

A  UCC  DEVELOPMENT-"Ribbonrail"  is  a  development 
of  the  people  of  Union  Carbide.  It  is  another  in  the  long 
list  of  achievements  they  have  made  during  40  years  of 
service  tu  the  railroads  of  America. 


STUDENTS  and  STUDENT  ADVISERS 

Leurn  more  about  the  mnnij  fields  in  which  Union 
Cnrbiile  offers  ritreer  opportunities.  Write  for  the 
free  illustruted  booklet  ■Products  and  Processes' 
which  describes  the  various  activities  of  UCC  in  the 
fields  of  Alloys.  Carbons,  Chemicals,  Gases,  ami 
Plastics.  .Uk  for  booklet  B  2. 


Union  Carbide 


AJVZ>     CARBON    CORPORATION 

(IH3 


so     E  J 


4:nd    street 


YORK 


Prest-O-I.ite  a 
National  Carbc 


I/CC's  Trade-marked  Products  of  Alloys,  Carbons,  Chemicals.  Gases,  and  Plastics  include  ■ 

etylene  •  LiNDE  Oxygen  •   PrestonE  and  TREK  Anti-Freezes   •  BaKELITE.  Krene    jnd  VlNYLrTE  Plastics  •  SYNTHETIC  ORGANIC  C»EMICAL3 
IS  .  AcHESON  Electrodes  •  PVROFAX  Gas  •  Haynes  Stelltte  Alloys     ElectrOMET  Alloys  and  Metals  •  EvEREADY  Flashlights  and  Batteries 
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BILGE  .  .  . 

\,  i/filiiimd  from  putji  lU) 

crying  in  the  wililiTiicss,'  the  wiKlernt'ss 
bfing  thf  (jeiHTal  public  apath>  to  the 
A-bomb  and  othrr  pri)blfms  arising  from 
the  pr<i.:;rcss  of  scirncc  including  restric- 
tions on  scicntitic  treedoni.  7'//;(c  is 
i)uick  to  point  out  that  the  fiiillilin  is 
read  and  quoteil  b\  a  great  number  of 
prominent  thinkers  around  the  globe. 
Its  subscription  list  includes  forty  in  the 
countries  behind  the  Iron  Curtain  in- 
cluding the  I'SSR.  The  /;«//,■//«  j  e.li- 
torial  board  features  such  prominent 
names  as  J.  Robert  (  )penlieimer,  Harold 
C   I  re\    and   Albert   lunstein. 

Rabinowitch  himself  has  crusaded 
through  the  liii/ltlin  for  free  exchange 
of  scientific  information  and  the  litilli- 
lin  speedily  got  into  action  to  force  a 
lifting  of  I  .  S.  Commerce  Department's 
restrictions  on  the  mailing  of  I  .  S. 
scientific  and  technical  publications  to 
foreign  addresses.  Russia's  \'ishinsk\ 
proclainu'ng  agreement  with  freedom  of 
scientific  information  exchange  with  the 
West,  but  charging  the  West  and  parti- 
cularly America  with  obstructing  this 
freedom,  brought  this  comment  from 
Rabinowitch,  "W'e  challenge  Mr.  V'i- 
shinsky  and  the  editors  of  the  Moscow 
Sens  to  protest  the  Soviet  restrictions 
on  the  mailing  abroad  of  Russian  scien- 
tific journals  as  vigorously  as  American 


scientists  have  protested  the  American 
counterpart;  and  we  ho|)e  the)  will  suc- 
ceed as  promptly  and  as  completely  as 
we  ilid   on  our  side.  " 

Hringing  to  light  the  cultural  and 
Social  implications  of  the  bomb  and  sci- 
entific progress  is  Professor  Rabino- 
witch's  aim  through  the  lii/l/iliii.  a 
readable,  soft  paper  job.  tailored  for 
the  general  public;  and  the  I'lihnn- 
iiriil>li  is  happ\  to  appro\e  heartiU  of 
this  \ital.  timel\  project  on  iiuernatioii- 
,d  problems  that  iiuinT  he  maNtered  if 
woiid    pe.ue   is   to   be   a    rc,ilit\. 

'rKCHNocRAi'ii  RiDKs  riii: 

LAST  OF  TllK  JIICKCARS 

The  'J't(  hriot/nif<li  officially  repre- 
sented by  its  Illustrations  Editor,  War- 
ren H.  Brandt  participated  in  the  final 
run  of  the  Illinois  Terminal  Railroad's 
train  operating  westward  out  of  Dan- 
ville. The  railroad  terminated  opera- 
tions on  the  line  between  De  Long 
Station  and  Danville  and  ran  the  last 
train  Saturday  26,  April,  IQS2.  Hrandt 
accompanied,  by  his  friend,  Art  Eggers, 
grieved  the  loss  of  this  important  con- 
nection with  the  Twin  Cities,  L  rbana- 
Champaign. 

One  hundred  and  fifty  railfans  and 
a  few  regular  commuters  were  aboard 
and  v\-ere  greeted  by  scores  of  photo- 
graphers   at   each   station    of   tiie    aban- 


doned  line.  Abaniloning  railroads  seems 
to   be  a  step  backward   though,   doesn't 


From  Professor  Alexander  of  our 
Chemistr\  Department  we  quote  the  fol- 
lowing words  which  we  feel  can  relate 
to  man\  of  our  subjects:  "Teaching 
org.inic  chemistr\  is  like  pouring  H  ,( ) 
into  a  sieve.  The  only  hope  is  that  it 
will  run  out  slowly  enough  to  lavt 
through  each  hour  exam. 
•        •        • 

One  of  the  E.E.  profs  here  was  heard 
to  make  rlie  tnjjouing  cMligiitcniiig  state- 
ments : 

An  LAS  student  knows  iiollnn;:,  and 
he  can  do  nothing. 

.'\  math  major  knows  e\  civ  tiling,  hut 
he  cm  do  nothing. 

.'\n  engineer  knows  notiimg,  but  lie 
can  do  everything. 

A  commerce  student  knows  nothing 
and  can  do  nothing,  but  he  gets  paid 
for  it. 


A   true  music  lover  is  a  person   who, 
when  he  hears  a  soprano  in  the  shower, 
puts  his  ear  to  the  keyhole. 
»        *        * 

It's  almost  old-fashioned  now  to  be- 
lieve in  love  at  first  sight,  or  e\en  love 
at    first   marriage. 


HEAP  BIG  HUNTING 

GROUND   FOR   HAPPY 

SLIDE  RULES 


M-^F-^ 


On  the  Campus 

708    South    Sixth    Street 
U.    OF    I. 


Snow  Crop  Marketers 
Install  jfrl^k  ^efrtgemtl^n 

Snow  Crop  Marketers,  a  Division  of  Clinton  Foods,  Inc.,  and  one  of 
the  largest  packers  of  quick-frozen  foods  in  the  country,  has  in  opera- 
♦ion  at  Lewiston,  Idaho,  a  baftery  of  five  large  Frick  compressors 
which  produce  femperafures  as  low  as  minus  40  degrees  F.  Installation 
by  Lewis  Refrlqerafion  and  Supply  Co.,  Frick  Sales-Representatives 
af  Seattle. 

Super-dependability  and  economy  have  made  Frick  refrigerating 
machines  the  favorite  with  quick-freezers,  as  well  as  in  air  condition- 
ing, ice  making,  and  other  cooling  systems. 

Th,-  trirh  (.railiMlr  Irmnmf.  I  .mr-,-  in  K./ri^.  roM.,fi  ami  Atr  Condition- 
inf.  .i/xrnl.y/  ,n.r  .III  i.yir<  ../?.  r<  ,1  .  ,ir,  ,r  in  n  f:r,,„infi  imlu.Mry. 

7y.iijn.TnfiiJiMr»jMm<iia 
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What's  Happening  at  CRUCIBLE 


about  special  shape  type  steel 


5.  The  flash  trim- 
med off  after  the 
swadging  opera- 
tion. 


C.ruriblf  special  purpose  steeJ 
for  Jype  ifiaracfei"  application 

The  «levelopiiient  of  cold  rolled  special  shape  type  steel  is  one 
cf  Crucible's  important  contributions  to  the  business  machine 
industry.  A  major  part  of  the  type  characters  used  for  the  manu- 
facture of  typewriters  are  made  from  this  special  shape. 


Here's  the  sfep-by-sfep  prnress: 


1  .Cold  rolled  spe- 
cial shape  pro- 
duced by  Crucible. 


3.  The  wings  of 
the  type  slug  are 
bent  down  and 
taper  formed  to- 
ward the  edges. 


2.  The  type  slug 
cut  from  the  speci- 
al shape  material. 

4.  The  tj-pe  char- 
acters are  cold 
swadged  on  the 
solid  edge  of  the 
bent  type  slug. 


6.  The  finished 
type  ready  for 
hardening,  plat- 
ing and  soldering 
to  the  type  bar. 


The  production  of  Grurihle  steel  for  this  job  is  the  result 
of  engineering  and  practical  know-how  combined  with  a 
special  method  of  manufacture  to  assure  a  homogeneous 
microstructure  for  maximum  forming  properties,  excel- 
lent surface  characteristics  for  good  die  life,  and  close 
accuracy  control  for  all  dimensions  of  the  shape. 

The  production  of  type  steel  requires  the  use  of  small 
precision  rolling  mills  equipped  with  shaped  rolls  and 
operated  by  skilled  workmen.  During  preliminary  and 
final  inspection,  shadowgraph  equipment  is  constantly 
used  to  check  for  size  accuracy. 

As  a  result  of  its  outstanding  quality.  Crucible's  special 
shape  type  steel  is  constantly  in  demand  and  used  by 
leading  typewriter  manufacturers. 


Shadowgraph  Operation: 

Since  micrometer  measurements  are  im- 
practical due  to  the  shape,  the  shadowgraph 
is  used  to  measure  shape  and  size  . . .  mini- 
mum and  maximum  tolerances.  The  shad- 
owgraph is  a  projection,  greatly  magnified 
...on  a  calibrated  screen... of  the  sample. 


Schematic 
of  shadowgraph 


If  you  have  a  requirement  for  special  steels— check  with 
Crucible.  Feel  free  to  draw  on  the  experience  of  our 
metallurgists  and  engineers.  Crucible  Steel  Company  of 
America.  General  Sales  and  Operating  Offices,  Oliver 
Building,  Pittsburgh,  Pa. 
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CRUCIBLE 


first  name  in  special  purpose  steels 


l\/lidland  Works,  Midland,  Pa.         •         Spaulding  Works,  Harrison,  N.  J.         •         Park  Works,  Pittsburgh,  Pa.        •        Spring  Works,  Pittsburgh,  Pa. 
National  Drawn  Works,  East  Liverpool,  Ohio       •      SandersonHalcomb  Works,  Syracuse,  N.  Y.      •      Trent  Tube  Company,  East  Troy,  Wisconsin 
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(  .  iiiiltnitid  from  piit/i    11 ) 

Then  tin-  luiutioiial  relationship  w  =  f(/)  sets  up  a 
i-iirres[)tiiuience  between  the  points  z  =  x  +  jy  of  the  eom- 
plex  z  plane,  anil  \v  =  u+jv  of  the  complex  w  iilane. 
If  w  =  f(/)  is  anaKlie  for  the  region  K  of  the  z  plane, 
for  eaeh  \aliie  z  in  the  region  K  the  corresponding  vahie 
of  w  will  lie  in  a  re^jion  R'  of  the  w  plane.  If  ("  is  some 
curve  drawn  in  the  region  K  and  the  point  z  is  allowed 
to  move  alonn  (.".  then  the  correspontlinn  (Joint  w  will 
trace  a  cur\e  C  in  the  w  plane.  Then  if  the  curve  (' 
is  ilrawn  in  R  so  that  it  is  a  closed  cur\e  that  encircles 
in  a  positi\e  sense  a  \alue  of  z  for  which  w=(),  the 
corresponding  curve  C  will  encircle  the  zero  point  ol 
the  w  plane  in  a  positive  sense.  The  positive  sense  for 
a  houndary  cur\e  C  of  a  region  is  such  that  the  region 
will  always  lie  to  the  left  of  the  cur\e  when  proceedini; 
in  the  jjositive  sense.  Further,  if  the  cur\e  C"  is  made-  to 
encircle  more  than  one  \alue  of  z  for  which  w  =  ().  the 
corresponding;  curve  C  in  the  w  plane  will  encirc-le  the 
zero  point  once  for  each  value  of  z  so  enclosed  h\  (". 
If  the  cur\e  includes  as  one  of  its  points  a  value  for  /.  for 
which  w  =0.  then  the  cur\e  ("'  will  pass  thri)ui;h  the  /cro 
point  of  the  w  plane  onci'  lor  each  such  \aiue  of  /. 

It  can  he  shown  that  the  poKiiomial  occurring  in 
ecpiation  4  will  be  analytic  over  the  entire  complex  z 
plane.  Then  the  theory  of  the  preceding;  section  can  he 
applied  directh'  to  the  ))ol\nomial  in  a.  The  path  C  is 
chosen  to  he  the  path  shown  in  tijjure  1.  that  is,  the 
imaginar)'  axis  and  a  semi-circle  ot  infinite  radius  that 
will  enclose  all  finite  values  of  a  with  i)()siti\e  real 
parts.  Let  the  polynomial  be  defined  to  be  w  =  f(a). 
Then  if  a  conjugate  jiair  nt  pure  imat;inar\'  roots  of  f(a) 
exist,   the  curve  C   will   pass   thr(iui;ii    the  zero  point 


Figure  3 
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One  root  with  a 
positive  real  part 


twice,  and  for  each  root  of  f(a)  with  a  ])ositive  real 
part,  the  curve  C  will  encircle  the  zero  point  once  in 
a  pr)sitive  sense. 

Since  it  has  been  previously  remarked  that  any  com- 
plex or  imaRinary  roots  will  occur  in  conjugate  pairs, 


it  can  be  seen  that  the  portion  of  the  curve  C  that  is 
traced  when  a  ranged  over  the  \alues  along  the  imagi- 
nar\'  axis  will  be  svnimetrical  with  res|)ect  to  the  real 
axis.  Thus  it  would  be  sufificient  to  investigate  the 
behavior  of  the  cur\e  ("'  for  a  ranging  from  zero  to 
positive  infinity.  Further,  since  for  any  infinite  \alue  of 
a  the  function  f(a)  will  be  infinite,  the  location  of  the 
|)ortion  of  C"'  resulting  wlu'n  the  infinite  semi-circle  por- 
tion of  ("  is  traced  could  lie  <'siablishe(l  b\'  substituting 
a  =  a-|-j(l  in  f(a)  and  deti-rmining  whether  lim  f(«)  eipials 
positive  or  negative  infinity.  The  accompan\ing  figures 
2,  7t.  4,  5  and  6  give  the  probable  shape  of  the  plots 
illustrating  each  of  these  situations. 

At  the  beginning  of  this  paper  it  was  assumed  th.i! 
the  simultaneous  set  of  n  differential  etjuations  de- 
scribing the  servo  system  ciuilil  ix-  rcduct-d  lo  a  single 


characteristic  ecpiation  with  tjie  same  mathematical 
projierties.  It  is  not  necessar\-  to  do  this.  It  instead  an 
exponential  solution  is  assumed  for  each  aliridgcd  ecpia- 
tion of  the  set,  the  result  will  he  a  set  of  n  simultaneous 
equations  each  of  the  general  form  of  equation  4.  It 
the  determinant  of  this  set, 

a"     Ana"  '   .  .  .  ...  A„,_,a     A„, 

a"     Asia"-'  ...  .         Aj,, 


"     A,„a"  '  .  .  .  ...  A„„ 

i^  expanded  ii  ni.ix  lie  cxamiiu'd  for  roots  whose  real 
parts  are  positive  or  zero  in  the  same  manner  described 
for  the  iJolynomial  of  equation  14. 

In  conclusion,  the  author  W'ishes  to  acknowledge  the 
advice  and  guidance  of  Mr.  L.  ().  Hrown,  of  the  elec- 
trical engineering  stafT  of  the  l'ni\ersity  of  Illinois. 
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What 
Are  They? 

I    I  Thrust  bearings 
I    I  Clutch  disks  I 

I — I  Grinding 
I — '  wheels 

\   I — I  Ceramic 
' — '  insulators 


The  correct  answer  is  grinding 
wheels,  shown  as  they  emerge  from 
the  electric  kiln. 

Not  ordinary  grinding  wheels, 
however.  They  are  Norton  New- 
Process  Wheels  —  made  by  modern, 
streamlined,  precision  methods  de- 
veloped by  Norton  engineers. 

A  Big  Step  Forward 

This  new  process  involves  ad- 
vanced equipment,  new  manufactur- 
ing techniques,  and  close  quality 
control  during  every  step  of  grinding 
wheel  production.  As  a  result, 
Norton  New-Process  Wheels  are  pro- 
duced to  a  degree  of  structural  uni- 
formity never  before  possible. 

This  increased  uniformity  means 
e.\tra  assurance  of  consistent  grind- 
ing action  throughout  each  wheel 
and  from  wheel  to  wheel.  Which,  in 
turn,  means  more  evenly  wearing, 
longer  lasting  wheels  —  together 
with  more  cutting  action  per  wheel 
and  per  dollar. 

In  addition,  the  built-in  balance 
of  Norton  New-Process  Wheels  cuts 
down  vibration  and  enables  them  to 
hug  the  work  more  closely,  assuring 
smoother,  better  grinding  perform- 
ance. 

A  wide  range  of  wheels  employing 
both  ALlXDliM*  (aluminum  oxide) 
and  CKVSTOLOX*  (silicon  carbide) 
abrasives  are  made  by  thenewprocess. 

Looking  Ahead  With  Norton 

Geared  to  industry's  constantly 
expanding  needs,  Norton  Company 
serves  every  manufacturing  field  by 
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"making  better  products  to  make 
other  products  better."  Young  men 
I)lanning  technical  careers  are  in- 
vited to  consider  the  established 
leadership  and  far-ranging  scope  of 
the  Norton  workl-w  ide  organization. 


Send  For 

Additional 

New-Process 


Facts 


Recent  Norton  litera* 
ture  gives  further  de- 
tails on  this  important 
advancement  in  grind- 
ing wheel  manufacture 
ond    performance.     Write    for    your    free   copy. 


John  J.  Amero,  M.  S.,  Cer.  Eng.,  North  Carolin 
State  '38,  checks  duplication  of  grinding  whe( 
grade  with  the  aid  of  an  oscillograph.  John  ho 
been  working  on  the  development  of  Norton  "Ne* 
Process"  wheels. 

'Trade-Marks  Reg.  U.  S.  Pat.  Off.  and  Foreign  Countri* 


NORTON 

a^akincf  better  products  to  make  other  products  better 

ABR/ISIUES      '      V    GRINDiNG  WHEELS  T'J 


V     GRINDiNG  WHEELS  V'-'    OILSTONES/  ^>;   OBRASIUE  PAPER  8  CLOTH  i       ^ 
REFRACTORIES    POROUS  MEDIUMS  S  LABORATORY  WARE    JU[U|  NON-SLIP  FLOORING 


GRINDING   S   LAPPING   MACHINES   ■''>>439'"1     BOSON  CARBIDE   PRODUCTS     ,J    | 

NORTON  COMPANY,  WORCESTER  6,  MASSACHUSETTS 
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.     Ill  mill  d  friiiii  pilgi    I  1  ) 

the  soltition  ol"  complicated  circtrical 
networks.  In  this  country,  power  ilistri- 
butiuii  systems  are  interconnected  troni 
east  ol'  the  Rocky  Mountains  to  the  east 
coast.  This  presejits  a  vast.  e\tremel\ 
Cdinphcated  r\etwork  which  wouM  be 
impossible  to  solve  iising  manual  meth- 
ods. The  network  analy/er  shows  tlic 
ettects  on  the  whole  system  of  adding; 
a  load,  such  as  a  tactorv.  or  cutting  out 
a  •;'"'"'''i'ti'>JI  station. 

The  network  analy/er  here  at  the 
I  niversit\  is  the  larjiest  of  its  kind  in 
any  educational  institution.  The  only 
larger  such  unit  is  owned  by  (General 
Electric  and  is  located  in  Schenectady. 
To  cut  down  the  size  of  the  elements 
u.sed  in  the  analyzer  and  also  to  reduce 
its  power  consumption,  it  is  operated  at 
a  frequencN  of  Id. IKK)  c\cles  per  sec- 
ond, as  compared  with  (lO  cvcies  as 
furnished  by  power  comp.■ulil■^.  A  fac- 
tory can  be  represented  h\  .m  inilucti\c 
load,  that  is,  a  load  composed  ot  coils. 
Since  the  niaj;nituile  of  the  load  repre- 
sented b\  any  given  coil  is  directly  pro- 
portional to  the  frequency,  it  can  he 
seen  that  a  much  larger  load  can  In- 
represented  b\  a  coil  at  10,1100  c.p.>. 
than  by  the  same  coll   at  ()0  c.p.s. 

The  anah/cr  was  designed  by  Dr. 
jolin    1).    Ruler,    head    of    the    depart- 


ment, and  Professor  .Max  A.  Faucett. 
It  is  one  of  two  lO.OOO  cycle  analyzers, 
the  other  being  tlesigned  b\  l)i.  l\\di-i 
tor   Iowa   State  college. 

Since  the  machine  pro\iiles  solu^l()n^ 
to  sinudtaneous  ecpiations,  its  useful- 
ness is  not  contined  to  electrical  net- 
\Mprks.  hut  it  will  also  he  used  for 
lluid   tlow   prohliMiis  and   stress  analysis. 

There  are  .W)  electrical  engineers  en- 
lolled  in'  the  department's  three  options, 
most  of  these  in  the  electroincs  and  com- 
nujnications  option.  I'.Iectrical  engineers 
here  at  the  L  nl\ersity  take  the  common 
program  for  freshmen  as  do  other  engi- 
neers, and  all  options  take  a  common 
program  the  second  \ear.  In  their  juiuOr 
year,  the  E.E.'s  begin  to  branch  out  Into 
their  individual  options,  the  power  men 
concentrating  more  on  power  machinery, 
transformers,  and  the  like,  while  coni- 
nninications  men  stuiU  networks,  lines, 
electronics,   and    radio  circuits. 

The  illumination  men  get  some  archi- 
tecture courses.  man\  lighting  courses, 
some  power  ni.ichlner)  and  electronics. 
Sales  management  ;md  psychology  are 
■also  reipilreil  In  this  option. 

liesides  handling  the  three  E.K.  op- 
tions, the  electrical  engineering  depart- 
iiienr  offers  courses  to  non-electrlcals 
who  must  take  some  electrical  engineer- 
ing courses.  1  hese  Include  M.E.'s,  Aero. 
E.'s  and  others.  Special  courses  in  DC 


circuit  analysis  and  electrical  measure- 
ments are  offered   to  these  students. 

Rese.irch  in  the  department  is  con- 
ducted lai;:(l\  h\  a  special  research 
statf.  Some  ot  these  men  comliict  lab 
courses  in  the  department,  hut  their 
main  work  is  research. 

At  present,  research  is  being  conduct- 
ed in  several  fields.  Television  field 
strength  mcasiireiiunts  are  being  made, 
and  the  eltects  ot  anteruia  design  are 
being  linestigated.  Miniature  vacuum 
tube  research  is  being  conducted  in  the 
research  laboratory. 

One  Interesting  field  of  study  con- 
cerns the  effects  of  large  eddy  currents 
on  coruretc  reinforcing  bars.  .Modern 
power  plants  ;ire  handling  larger  and 
larger  amounts  of  current.  These  larger 
currents  Induce  extremely  high  magnetic 
fields  and  the  fields  in  turn  set  up 
currents  in  the  surrounding  structural 
steel.  In  some  cases,  these  so-called  edd) 
currents  arc  ,so  high  as  to  heat  up  the 
reinforcing  bars  in  concrete  to  the  point 
where  they  become  structurally  un- 
sound. Research  in  this  field  will  at- 
tempt to  .solve  these  problems  brought 
about  by  the  increased  power  handling 
capacities  of  present-day  generating  sta- 
tions. 

Research  Is  being  conducted  to  find 
out  the  effects  of  ground  potentials  on 
(continued  on  page  42) 
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TAree  cables  in  one! 


was  ihc  solution  sought,  for  supplying 
power,  operational  control  and  com- 
munication to  a  pumping  house  4'/2  miles  ofl  shore  in  Lake  Okee- 
iliobcc,  Florida. 

As  usual,  Okonite  engineers  were  consulted  on  the  problem.  Their 
studies  showed  that  it  was  possible  to  combine  a  three-fold  function 
in  one  cable.  This  was  accomplished  by  the  use  of  Okolite  high- 
voltage  insulation  whose  electrical  characteristics  permitted  carrier 
current  to  be  superimposed  on  the  power  conductors. 

The  result  was  a  single  Okonite-insulated  cable  — steel-armored  for 
the  4'/2  underwater  miles,  with  a  non-metallic  sheath  for  an  addi- 
tional 2'/2  miles  underground  — which  supplies  not  only  power  and 
operation  control,  but  a  communication  circuit  as  well. 
•      •      • 
Tough   jobs  are  the  true   test  of  electrical  cable  .  .  .  and 

-        _       iustall.uiims  on  such  jobs  usually  turn  out  to  be  Okonite. 

IS    ?>  \ 


OKONITE'f^i 


nsulafed  wires  and  cables 
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- 

Type  SRU-55  is  a  low-voltage,  reflex 
klystron  oscillator  with  radio  frequency 
output  of  15  to  60  milliwatts,  operating 
over  the  frequency  range  of  14.000  to 
17,500  mc.  This  Sperrv  tube  can  be 
used  as  a  local  oscillator  for  microwave 
receivers  or  as  a  bench  oscillator  in  the 
measurements  laboratory. 

Keep  Learning  —  But  Start  Earning 
...  of  Sperry 

The  klystron  tube  described  here  is  but 
one  of  the  many  Sperry  Klystrons 
which  has  resulted  from  Spcrry's 
sponsorship  of  the  development  of  the 
klystron  in  1939.  From  Sperry  labora- 
tories have  also  come  a  complete  line 


m 


of  Microline*  instruments  for  precision 
measurement  in  the  entire  microwave 
field.  In  these  labs  career-seeking  engi- 
neers keep  learning  but  start  earning  — 
work  with  acknowledged  leaders  in 
their  fields  — do  interesting,  creative, 
important  work  — find  the  opportunity 
for  advancement  as  high  and  broad  as 
their  own  capacity  for  improvement. 

Everylhing  favorahlc  to  good  work. 
Fine  pay  from  the  start.  Every  incen- 
tive for  advanced  study  and  personal 
advancement.  Attractive  Long  Island 
location.  Good  housing  and  living  con- 
ditions. Modern  plant.  Excellent  work- 
ing facilities.  Liberal  employee  benefits. 
Or  in  the  field  —  exceptional  applied 
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engineering  opportunities  in  other  parts 
of  the  U.S.  and  overseas. 
Research,  Product  Development, 
Field  Jobs  Now  Open 

Aeronautical.  Electrical,  Electronic, 
Mechanical  Engineers  —  Physicists  — 
Technical  Writers— Field  Engineers  for 
applied  engineering  here  and  abroad. 
Join  the  leader.  From  Sperry  research 
and  engineering  have  also  come  Gyro- 
pilot* flight  controls.  Zero  Reader* 
flight  director,  radar,  servo-mechanisms 
and  computing  mechanisms.  Help  us 
maintain  Sperrs 's  unique  tradition  of 
leadership  through  outstanding  accom- 
plishment. Write: 

Employment  Section  1  A  5 


GREAT  NECK.  NEW  YORK  ■  CLEVELAND  ■  NEW  ORLEANS  ■  BROOKLYN  ■  LOS  ANGELES  ■  SAN  FRANCISCO  •  SEATTLE 
IN    CANADA-SPERRY    GYROSCOPE    COMPANY    OF    CAtiADA.    LIMITED.    MONTREAL.    QUEBEC 


MAY,    1952 


33 


NAVY   PIER  .  .  . 

[I'inliiutiit  jiiim  l>iiiii     1.1  ) 
staiuliiii!    (.-adft.     l^arr\     Hclliiiiitli     lia> 
tratistrrmi    to    tin-    dnwiistatc    campus 
oimpany   (chapter). 

Durini;  thi-  la,<t  semf>tcr  tin-  MKictv 
has  initiatnl    14  lu-w  nu'inbcr>. 

This  siMiifStt-r  thf  sociftv  plans  m 
nittT  a  tirill  siiuad  ilouiistatc-.  at  rlic 
Illinois  invitational  drill  nu'ct. 

This  siMUfstfr  the  soiit-tv  has  planni-d 
to  bring  in  .some  nt-w  nu-nibi-rs.  For 
this  reason  the  nicnibi-rship  comniittee 
was  .set  lip.  Dale  Smith  is  the  chairman 
ot  the  membership  committee  and  pledge 
master.  The  other  men  on  the  commit- 
tee are  Hill  Kdwards  and  .Xnatol  Lonjii- 
now. 

The  I'  Rs  are  on  the  lookout  tor 
likely  pledges  who  are  really  interested 
in  the  R.O.T.C.  Those  who  might  be 
interested  may  ask  any  P  R  member 
more  about  it.  (  P  Rs  are  identified  b\ 
the  blue  and  white  fourragere  in  their 
shoulder  loop. ) 

SA.MK 
The  student  chapter  ot  the  Societ\' 
of  American  .Military  Kngineers  has 
siiccesstiilly  progressed  from  its  stage  of 
infancy  in  the  fall  semester  to  a  smooth 
running  organization.  Through  the 
work  of  the  officers,  Clifton  Zabka. 
president;  John  Curtis,  secretary;  Rich- 


ard Kiammerer,  vice  president  and 
treasurer,  and  a  close  knit  organi/aridii 
which  has  backed  them,  a  rather  fine 
program  has  been  scheduled,  with  sev- 
eral of  the  events  liaving  alre.idv  been 
completed. 

Cooperation  from  V..  J.  dress.  Chief 
ot  Personal,  Cjreat  i-akes  District  Kn- 
gineers, has  enabled  the  society  to  see 
several  movies  dealing  with  a  number  of 
the  waterways  in  the  Inited  States  and 
also  to  hear  an  informative  lecture  on 
taconite,  an  iron  ore  bearing  rock.  1  he 
Spring  Carnival  here  at  the  Pier  pre- 
sented a  fine  opportunit\  fur  the  club 
to  enlarge  its  funds.  1  iiis  v\  a>  done 
verv  profitably,  thereby  placing  the  so- 
cietv    in  a  rather  solvent  state. 

I)uring  the  Kaster  recess,  the  societv 
members  and  other  interested  students 
visited  the  L.  S.  Steel  plant  in  South 
Chicago.  A  fine  insight  into  industrv 
was  gained  by  this  tour.  In  mid-May 
election  and  installation  of  new  officers, 
plus  tile  initiation  of  new  members  is 
to  take  place  during  a  semi-formal  din- 
ner, at  which  several  speakers  will  be 
present.  To  complete  this  well-rounded 
program,  an  outing  for  members  and 
friends  will  take  place  soon  after  finals. 


"Is    that    man    rich?" 
"1>  In!    He's  so   rich  he  doesn't  even 
know    ius  son's  in  college." 


CAMP    RABIDEAU  .  .  . 

(  .  liHllllll,  ,i    III, III    ftllt/l      \2  ) 

camp  and  students  freqiientlv  take  side 
trips  to  those  that  are  near.  These  in- 
clude the  headwaters  ot  the  .Mississippi 
River  at  Lake  Itasca  State  Park,  Cut 
Foot  Sioux  experimental  forest,  a  beau- 
tiful stand  of  pine  down  ( Jrand  Rapids 
wav,  and  the  border  cities  of  Interna- 
tional Falls,  .Mimusota  ami  I'orl  Wil- 
liam, Ontario.  i 

.All  in  all.  as  a  surveving  camp.  Camp 
Rabideaii  turns  out  a  pretty  good  as- 
semblv  of  siirvevors,  almost  a  hundred 
each  summer,  but  it  turns  out  a  goodly 
number  of  baseball  plavers,  fishermen, 
and   swimmers  too. 

A  student  leaving  the  camp  has  not 
onlv  learned  surveying  but  has  learned 
how  to  accommodate  himself  to  a  new 
and  unique  experience  that  is  just  a 
little  bit  different  from  anvthing  he 
has  come  across  previously.  Without  a 
doubt  anybodv  that  has  been  to  Camji 
Rabideaii  will  tell  you  he  is  richer  for 
it  and  has  learned  one  of  the  most  prac- 
tical subjects  offered  in  any  engineering 
school. 


Co-ed:  "Is  it  natural  to  shrink  from 
ki.ssing?" 

Prof:  "If  it  were,  m\  de.ir,  most  of 
you  girls  would  he  notliing  but  skin 
and  bones." 


T70R  over  a  quarter  of  a  century  the  Pratt  &  Whitney 
■*■  Aircraft  Division  of  United  Aircraft  Corporation 
ha.s  depended  upon  creative  engineering  to  bring  its 
products  to  the  forefront. 

How  well  this  idea  has  worked  is  amply  demon- 
strated by  the  outstanding  leadership  record  which 
Pratt  &  Whitney  has  established  in  both  piston  and 
turbine  aircraft  engine  types. 

And  for  the  future,  because  of  its  sound  engineering 
background  and  research  facilities,  Pratt  &  Whitney  is 
one  of  the  few  companies  in  the  country  to  be  selected 
to  develop  an  atomic  powered  engine  for  aircraft. 


plan  now  to  join 
PRATT  &  WHiTNEY 
AIRCRAFT 

Creative  engineering  will  continue  to  be  given  top 
emphasis  at  Pratt  &  Whitney— and  it  might  well  be 
the  best  answer  to  your  future  too — if  you  want  a 
chance  to  put  your  own  ideas  to  work. 

Why  not  find  out  where  you  could  fit  into  this  great 
engineering  organization?  Consult  your  Placement 
Counselor  or  write  to  Frank  W.  Powers,  Engineering 
Department  at       . — 


PRATT  &  WHITNEY  AIRCRAFT 


EAST  HARTFORD,  CONNECTICUT 
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Maybe  Ybu\  belong  in  one  of  these 

Square  D  pictures . . . 


•  Design  engineers  —  production  engineers — 
application  engineers — field  engineers — it  takes 
their  combined  teamwork  to  create,  build  and 
distribute  Square  D's  broad  range  of  electrical 
distribution  and  control  equipment.*  Ttie  vast 
majority  of  our  men  come  from  schools  such  as 
yours.  We're  proud  of  them  —  they're  equipped 
and  ready  to  grow.  They're  the  kind  of  men  you 
will  like  to  work  with. 

*Mechanical,  electrical,  general  and  industrial 
engineers  are  needed 

Mail  the  Coupon  for  a  26-page  "get-acquainted  "  brochurew 


Square  D  Company,  Dept.  SM-1 

6060  Rivard  Street,  Detroit  II,  Michigan 

I'd  like  a  copy  of  Square  D's  "  Get-Acquainted  " 
brochure. 


City- 


sou  ARE   D  COMPANY   CANADA    LID.,  TORONTO  .  SQUARE   D  de  MEXICO,  S.  A..  MEXICO   CITY,  D.  f. 
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I  noticed  in  "Time"  that  Jacob  Horn- 
er, a  survivor  of  tlic  battle  of  the  Little 
Big  Horti,  died.  It  seetns  lie  Mirvived 
because  he  wasn't  there. 


I  here  had  been  an  accident.  It  « as 
the  old  thiti;: — a  student's  cotuertible 
iiad  collided  head-on  with  the  farmer's 
Model  A.  The  two  drivers  got  out  and 
Mirveyed  the  damage.  "Well,"  said  the 
larnier,  "we  may  as  well  have  a  drink." 
lie  haided  out  a  bottle  and  passed  it 
ti)  the  sfuilent  who  gulped  down  a 
stitt  (inc.  The  t.unier  calmly  returned 
the  buttle  to  his  pocket.  "Aren't  you 
going  to  ha\e  one?"  asked  the  college 
student.  "Don't  believe  I  will,"  was  the 
answer,  "until  the  police  have  checked 
up." 


TECHNOCRACKS 


edited  by  Mary  Donley 


A  motor  cyclist,  in  an  effort  to  keep 
warmer,  put  his  coat  on  backwards  so 
that  the  back  would  better  protect  the 
chest.  As  he  sped  down  the  highway  a 
car  dashed  across  his  path  from  a  side 
road  and  the  cyclist  was  thrown  into  a 
ditch.  The  police  soon  came  along  and 
one  of  them  attended  the  prostrate 
cyclist. 

"How  is  he?  "  asked  one  cop. 

"What  a  shame!"  replied  tiic  other. 
"The  poor  lad  had  his  head  turned 
around.  Hy  the  time  I  got  it  straighten- 
ed out  he  was  dead." 


A  young  theologian  named   Fiddle 
Refused    to   accept   his   degree. 
For.  said  he,  it's  enougti  to  he  Fiddle 
W,th.)ut  being  Fiddle.  D.D. 

»■  •  :S 

Doris:  "I  can  t  inarr\  John,  father. 
He's  an  atheist  arul  doesn't  believe 
there's  a  hell." 

Father:  "Go  ahead  and  marr\  him, 
Doris,  you'll  convince  him.  " 


"Son,  after  four  years  of  college. 
you're  nothing  but  a  drunk,  a  loafer 
and  a  damn  nuisance.  1  lan't  think  ot 
one  good   thing  it's  done  I  ' 

The  son  was  silent  a  moment.  Sud- 
denly his  eyes  brightened.  "Well,"  he 
said,  timidly,  "it  cured  Ma  of  bragging 
about  me." 

•        »        « 

Senior:  "Gee,  Fm  thoisty." 
Fresh:  "Wait  a  minute,  Fll  get  you 
some  water." 

Senior:  "I  said  thoisty,  not  doity." 


A  caini\  .Sccir  was  engaged  in  an 
argument  with  the  conductor  as  to 
whether  the  tare  was  to  be  fi\e  or  ten 
cents.  FinalK  the  disgusted  conductor 
picked  up  the  Scot's  suitcase  and  tossed 
it  off  the  train  just  as  they  were  cross- 
ing a  long  bridge.  It  landed  with  a 
niight\'  splash. 

"Hoot,  Mon,"  sireanu-il  Sand\'. 
"First  \(iu  ti\  to  rcih  me  and  now 
Xdu'xe   drowned    iii\    little    bn\  !" 


Police     sergeant:     "College     student. 


I'nsoiiei  :  "\  es,  sir." 
Patrolman:    "It's    a    stall,    I    se.irched 
his   pockets   and    toiiiid    inonex    in   tlicni.  ' 

A   ni.iid    in    the   land   of   .•\loha 
( iot   caught    in   the   coils  of   a   hoa. 
Like    arms    the    snake    squeezed. 
And    the   maid    not   displeased, 
(.'lied,   "(  lo  on   and   do  it  Soiiioa  !  " 


S<jmething  to  think  .ibout : 
It    we   could    oilK    sleep   ;is   soundly    at 
night   as   we   du  when   it's   tune  to   listen 
to  a   lecture. 

*        *         * 
Dear    Pop. 

F\erything    fine    at    school.    I'm    get- 
ting lots  of  sleep  and  am  studying  hard. 
I  nciilentally,    I'm    enclosing    m\     fra- 
tcinitx    hill. 

^  our   son. 

Pudge. 
Dear    Pudge, 

Don't   bu\    am    more    fraternities. 
^■our    Pop. 

I'op. 


"Just  because  my  exes  are  red  is  no 
sign  I'm  drunk.  For  .ill  \ou  know,  I 
ma\    he  a  white  rabbit.  " 

Professor  (after  the  final  exam): 
"Well,  what  ilid  you  think  of  the 
course?  " 

Student:  "I  thought  it  was  \cry  all- 
inclusive.  LceiN  tiling  that  w.isn't  co\ - 
ered  during  the  \i-ar  was  ccneied  on 
the   final  e.xam.  " 


A    Sult;in    at    odds    with    his    harem 
Discovered    ;i    vv;i\    he    could    scare     em. 

Hy  catching  a  mouse 

Which    he    freed    in    the   house. 
Thus    c.iusing    the    first    harem    scarem. 


A  id-ed  trving  to  m.ineiiver  her  car 
out  of  a  p.-irking  space  hanged  into  the 
car  alie.id,  then  into  the  car  hrliind, 
and  tinallv,  pulling  into  the  street, 
struck  a  p.issmg  delivciv  truck.  .A  po- 
liceman who  had  been  watching  ap- 
lUd.-iched  her. 

"Let's  see  vour  license.  "  he  deiiiand- 
ed. 

"Don't  he  sillv,  nfticer,"  she  said. 
"Who'.l    give    .MK   a   license?" 

»        «         * 

Trving  to  rest  after  an  exceedingly 
hard  dav  at  the  office,  poor  father  was 
being  bedeviled  by  a  stream  of  unan- 
swerable  (piestions    from    little   Willie. 

"What  do  voii  do  (Inwil  at  the  of- 
fice?"   Willie    tinaliv    asked. 

"Nothing,"  shouted  the  annoved 
father. 

.■\tter  a  thouglilfiil  p.iiise.  Willie  in- 
quired: "Pop,  how  do  vou  know  when 
vou're  through  .■' 
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APPOINTMENT 

WITH 

TIME 


When  you  travel  by  train  (or,  for  that  matter, 
by  plane  or  any  public  carrier)  you  expect 
to  arrive  on  time.  Unconcerned,  you  click-click 
across  switches  in  the  yard  district  .  .  . 
swish  past  the  clang  of  grade  crossings  .  .  . 
roar  by  freights  only  a  few  inches  away  .  .  . 
Your  confidence  lies  in  experienced  railroaders 
and  properly  maintained  roadbeds 
and  signal  equipment. 

Over  every  mile  of  track,  your  safe  and  speedy 
progress  is  guarded.  Guarded  by  semaphores, 
position  and  color  light  signals,  dwarf  signals, 
automatic  train  controls,  interlocking  control 
machines  in  far-away  towers,  and  other 
elements  in  an  all-inclusive  safety  pattern. 

An  unseen  essential  in  this  safety  pattern, 
reliable  and  hard-working,  is  Sjnthane. 
Synthane  is  a  strong,  light-weight,  laminated 
plastic.  It's  an  excellent  electrical  insulator, 
moisture  and  chemical-resistant,  hard,  tough 
and  dense.  It  is  also  easy  to  machine. 
Synthane  is  a  material  for  small  parts  or  large 
on  any  jolj  where  a  comljination  of  properties 
is  needed  and  good  performance  is  a  "must". 

Maybe  yon  can  use  Synthane  profitabfy. 
To  find  out,  send  for  the  complete 
Synthane  catalog.  We  will  be  glad  to  help 
you  with  design,  sheets,  rods,  tubes 
or  fabricated  parts,  Synthane  Corporation, 
10  River  Road,  Oaks,  Pennsylvania. 


^^     ^^^  Terminal  Boord   llefll   for  conlinuous 

^B^^^^  ^^^^  >roin  control  ond  relay  pusher  Irighll. 

^^^^^^.     ^^p  Both  pieces  are  mode  from  Synthane 

^^^^^^  laminated    ploslics    for    General 

^^^^^  Railwoy  Signal  Co.,  Rochester.  N.  Y. 

[SYNTTlANE] 
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l(m.l^kdMAtfuj^iqBt 


Ushered  into  a  new  world, 

I  hud  a  bustling,  bruwling,  bruising  youth. 

I  was  a  potential  giant  awakening  in  a  world  of  giants. 

People  were  hurt  when  I  first  stirred  in  lite; 

Then  I  grew  and  learned; 

Then  I  matured  and  knew  that 
Thdutfh  1  work  with  water  and  metal  and  clicniiculs  and  lire, 
I  am  more  than  these  things. 

I  am  the  people's  work  I 

I  am  the  people's  dream! 

I  am  the  people! 

With  malurity,  1  hu\c  grown,  too.  in  social  responsibility 
To  the  people, 

To  America! 

And  even  to  those  beyond  our  shores. 
My  efforts  arc  not  in  selfish  interest; 

Rather,  all  my  brain  and  braw  n  strives  for  the  good  of  the  many 
/  am  the  American  way! 

Now,  I  have  sworn  that  these  things  shall  be: 
1  shall  deliver  ever-better  products  to  those  who  use  my  fruits! 
shall  offer  equal  opportunity  to  those  who  work  at  my  side 

Whatever  their  race  I 

Whatever  their  creed! 

Whatever  their  color!  C. 

Whatever  their  national  origin! 
I  shall  forever  do  my  part  to  keep  America  great! 

And  why? 

Because  only  in  this  way  can  I  remain  a  healthv  force  in  our  free  world. 

For  when  I  am  healthy,  America  prospers 

And  tyrants  tremble  before  my  might.       _, 

I  am  America's  life-blood! 
1  am  America's  strength ! 
/  urn  the  bulxeark  of 

the  World's  freedom! 


A 


^.-^ 


GENERAL   CABLE   CORPORATION 
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The  40-  to  75-foot 
trademarks  of  a  world-famous 
Thanksgiving  Day  parade 
are  inflated  with  hehum. 
Lightcr-thaii-air.  this  "safe"  gas 
will  not  burn  or  explode. 


fiow/^mall? 


From  the  eye-bright  yellow 

"Mae  West"  to  the  life-saving 

raft  of  an  Air  Force  pilot, 

CO;^,  one  of  the  family  of 

Alreo  gases  adds  to  the  safety 

of  American  airmen  everywhere. 


^  ttie  ferrfieK  of  prD^ress  you'll  find 


Big  as  a  balloon  .  .  .  small  as  cartridge  ampule,  the  range  for  needed 
gases  is  only  one  segment  of  the  innumerable  operations  that  link  the 
Airco  corporate  family  to  many  basic  activities  of  American  life - 
and  industry  ...  a  corporate  family  that  depends  upon  each  in- 
dividual member  for  its  strength. 

What  is  the  strength  behind  Airco?  -  air  and  its  constituent  gases, 
plus  the  wide  range  of  companion  products  that  contribute  to  the 
comfort  and  convenience  of  daily  life  .  .  .  from  anesthesia  to  air- 
craft construction  .  .  .  from  plastics  to  shipbuilding.  In  fact,  wher- 
ever progress  is  racing  ahead  to  new  frontiers,  you'll  find  an  Air 
Reduction  product. 


^mcq)AiR  Reduction  Coivipany,  Incorporated 

Vig^L-^.:^^  60  EAST  42nd  STREET        •        NEW  YORK   17,  N.  Y. 

MAY,   1952 


Divisions  of  Air  Reduction  Compony,  Intorporoled, 
AIR  REDUCTION  SALES  COMPANY,  AIR 
REDUCTION  PACIFIC  COMPANY,  AIR  RE- 
DUCTION MAGNOLIA  COMPANY... /ndus- 
Iriat  Gases.  Welding  and  Culling  Equipment 
•  AIRCO  EQUIPMENT  MANUFACTURING 
DIVISION  •  NATIONAL  CARBIDE  COM- 
PANY .  . .  Calcium  Carbide  •  OHIO  CHEMI- 
CAL  &  SURGICAL  EQUIPMENT  CO., 
OHIO  CHEMICAL  PACIFIC  COMPANY... 
Medical  Coses  —  Apparatus  —  Hospital 
Equipment  '  PURE  CARBONIC  COMPANY 
.  .  .  Carbonic  Cos  ond  ■Dry-Ice"  •  AIRCO 
COMPANY  INTERNATIONAL  ...  Exporl  • 
AIR  REDUCTION  CHEMICAL  COMPANY 
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CO-OP   PLAN  .  .  . 

{  i  ijiiliniii  d  ji 'Jill  piii/i    Id) 

becoiiif  a  tiill-timf,  instrail  of  a  hall- 
tiiiu-  WDrkcr.' 

There  arc  niaiiv  a»lvant;n;i's  to  the 
irooperativi"  system.  Since  a  younger 
man  is  more  willing;  to  ask  qiu-stions, 
praetifal  experience  is  more  reailily  as- 
similated in  the  tormati\e  stiulent  \ears. 
Also  the  cooperatixe  student  trei|uentl\ 
brin;;s  to  class  observations  ;;leanrd  troni 
his  shop  experience,  resultinj;  in  a  better 
\nulerstandin(!  of  the  material  C(i\ered  in 
class.  .At  •jraduation  the  student  tre- 
(piently  remains  with  the  firm  with 
which  he  cooperated,  or  in  other  cases, 
his  work  record  is  of  aiKanta^e  in 
establishinj;  a  new  comiection. 

Post  graduate  and  cooperative  train- 
ing programs  overlap  to  a  considerable 
degree,  thus  materialK  shortening  if 
not  eliminating,  the  post  graduate  tiain- 
ing  period.  The  cooperati\e  s\steni  is  a 
very  valuable  financial  aid  in  complet- 
ing an  engineering  education.  This  s\s- 
tem  also  enables  students,  mistaken  as 
to  their  vocation,  to  change  tlieir  ob- 
jective without  .serious  loss  of   time. 

.All  this  may  be  well,  but  wliat  do 
the  students  themselves  think  of  the 
system?  This  question  was  parti.illy  an- 
swered in  a  survey  made  on  two  luui- 
dred  and  eighteen  engineering  students 


by  the  Rochester  Institute  of  Technol- 
ogy I'irst  of  all  the  stuilents  were  asked 
if  cooperative  work  made  their  siliool- 
work  more  meaningful.  Seventy-eight 
per  cent  of  the  students  said  that  co- 
operative work  had  made  their  school- 
work  clearer.  SinularK  74  per  cent  of 
the  students  said  that  their  intcr(-.t  in 
school  had  increased  because  ot  on-tlie- 
joli   rraiiiirig. 

Tills  poll  alxj  iiroiight  out  some  ol 
tile  wi-akiiesM-s  of  cooperative  plans.  Co- 
ordin.itioii  between  the  school  and  the 
job  coulil  be  impro\ed.  The  length  ot 
the  work  block  or  of  the  school  year 
itself  disturbed  some  of  the  students. 
Cooperative  methods  of  instruction  also 
were  criticized,  and  the  heavy  class 
schedule  necessitated  by  cooperative 
work  was  pointed  out.  .Also,  more  so- 
cial cont.icts  are  needed  for  the  student 
cm    K.-np. 

It  lias  nut  hci-ii  rlu'  purpose  ot  tills 
article  to  determine  «'hether  cooperative 
fir  non-cooperative  schools  present  tin- 
better  form  of  engineering  education. 
Kach  individual  must  decide  this  by 
weighing  the  merits  of  his  own  special 
case.  However,  it  is  well  to  rememlier 
that  cooperative,  as  well  as  non-cooper- 
ative engineering  sdiools  exist  todav  in 
.America,  anil  that  there  is  definitelv  a 
need  for  both  of  thein. 


SKIMMING  .  .  . 

( .  'jiiliiuitil  fii/iii  filial  20) 
necessarv'  allowances  for  size,  accessories, 
and  other  problems  involving  the  en- 
gine's configuration.  The  wood  con- 
struction— aside  from  being  inexpensive 
—  also  makes  it  easv'  for  the  model  shop 
to  keep  the  engine  up  to  date  as  its 
forms  evolves  hom  tile  engineer's  calcu- 
iati,,ns. 

newly  developed 
automatic  pilot 

.All  .nitomatir  pilot  designed  to  relieve 
V  .  S.  Navy  fliers  of  ')()  per  cent  of  tlieir 
"stick  and  rudder"  work  was  announced 
recentlv  by  (leneral  Klectric.  The  de- 
vice was  described  as  a  major  step  to- 
ward complete  push-button  control  of 
liigh-speed  jet  interceptor  planes. 

I'.ngineers  said  the  new  autopilot 
"does  just  about  everything  a  iiiiman 
|iili)t  can  do  except  actuallv  take  the 
plane  off  tile  ground  and  land  it,"  con- 
trols the  plane  with  accuracy  and  sta- 
bilitv  at  near-sonic  speeds,  and  can  be 
used  in  such  maneuvers  as  gunnery  runs 
on  enemy  aircraft. 

I  )esigiiated  the  G-,3,  the  autopilot  was 
deviioped  by  the  CiE  Aeronautic  and 
(  )rdiiaiice  Svstems  Division  in  coopera- 
tion vv  ith  t  ii  e  Navy  Bureau  of  Aero- 
(continued  on  page  42) 


Engineering   Graduates 

CONSIDER    YOUR    FUTURE 
IN    AIR    CONDITIONING 


WITH 


TRRnE 


Trane,  a  leading  manufactin-er  of  air  conditioning,  heat- 
ing, ventilating  and  heat  transfer  equipment,  is  seeking  quali- 
fied engineering  graduates  for  interesting  careers  with  its 
sales  and  home  office  staff. 

Those  selected  will  join  the  Trane  Graduate  Training 
Program  at  La  Crosse  for  an  intensive  training  course  that 
will  prepare  them  for  responsible  positions  in  La  Crosse  or  in 
one  of  the  company's  80  sales  offices.  The  training  neriod  is 
financed  by  the  company  to  make  the  trainee  seU  supporting. 

Men  who  have  completed  the  Trane  Graduate  Tiaining 
Program  have  established  an  interesting  pattern  of  success 
with  the  eoinpany.  Included  in  this  number  are  the  president 
and  numerous  other  company  officers,  managers  of  a  major- 
ity of  the  sales  offices  and  home  office  sales  divisions. 

Trane  has  continued  to  grow  steadily  and  at  a  rate  con- 
sistent with  financial  stability.  Annual  sales  have  increased 
fourfold  in  the  last  ten  years.  Vet.  the  company  continues  to 
develop  new  products  for  new  liclds  to  increase  its  potential 
business  opportunities. 

Based  on  past  record  and  future  possibilities,  Trane  offers 
you  outstanding  opportunities  in  one  of  the  fastest  growing 
industries.  For  more  information  write  for  the  brochure  "The 
Trane  Graduate  Trainini;  Program.  '  It  contains  full  (Tetails 
as  well  as  a  cnniplclc  linnticial   report  ol  the  company. 

THE   TRANE   COMPANY 
LA   CROSSE,    WISCONSIN 
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You  are  giving  away  your 
standard  of  living 


FANATICS  in  Germany,  India,  even  some  in  America, 
say  we  should  scatter  our  billions  over  the  world 
in  order  to  use  up  our  surplus;  otherwise  (they  say) 
it  will  dam  up  on  us  and  cause  a  depression. 

It  is  entirely  possible  that  we  should  give  away 
those  billions  for  humanitarian  reasons  — that  is 
another  matter.  But  don't  let's  let  greedy  foreigners 
and  stupid  Americans  say  we're  doing  it  for  our  own 
selfish  interests.  And  don't  let  anyone  of  us  think 
we  are  doing  it  by"soaking  the  rich".  We  are  giving 
away  (and,  remember,  perhaps  we  should,  so  long 
as  we  do  it  with  eyes  open)  our  standard  of  living. 

You  and  I  work,  not  for  dollars  but  for  what  those 
dollars  will  buy.  The  more  things  there  are  in 
America,  the  more  your  day's  work  and  mine  will 
buy.  The  more  steel  there  is  in  America,  the  more 
automobiles  you  can  get  at  a  low  price.  The  more 
cloth,  the  more  suits  you  can  own.  The  more  food 
there  is,  the  better  you  and  your  family  will  eat. 


There  can  only  be  so  much  of  those  things.  Whea 
you  ship  them  away;  you  do  without.  You  seldom 
ship  money  abroad;  money  is  only  a  token  of 
exchange  for  the  things  that  are  going  out  of  this 
country,  out  of  your  reach. 

Perhaps  that's  good,  perhaps  that's  wise.  But  we 
should  realize  what  we're  doing.  Whatever  we  give 
away  abroad  comes  out  of  what  we  have  at  home. 
Unless,  of  course,  each  of  us  produces  that  much 
more  at  his  machine  or  plow  or  desk  every  day. 

If  every  one  of  us  produces  more  efficiently  we 
can  have  the  satisfaction  of  knowing  we  are  doing 
something  for  the  world  without  destroying  Amer- 
ica .  .  .  the  one  strong  hope  of  the  world.  If  we 
"share  the  wealth"  with  the  world,  we  will  soon 
be  sharing  nothing  but  poverty.  If  we  share  our 
increased  production  and  demand  increased  pro- 
duction in  return,  there  will  then  be  wealth  and 
strength  to  share. 


TOU    CAN   MACHINE    IT   BETTER,   FASTER,  FOR  LESS  WITH  WARNER  t  SWASEY  TURRET  LATHES.  AUTOMATICS   AND   TAPPING  MACHINES 
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{4  iiiiliiiiiid  from  I'liiit    4ll) 
nniitics.  It  was  ilrsiniu'd  tor  use  in  liich- 
speed   Navy  jet  tinlitiTs. 

The  (i-.?  will  hold  the  plane  auto- 
matically at  tile  desired  barometric  alti- 
tude, headitifi  and  attitude.  The  pilot 
can  put  the  plane  throujjh  the  maneu- 
vers he  wishes  by  means  of  push  but- 
tons and  a  nu'niature  control  stick  which 
moves  under  tinker-tip  pressure.  When 
the  human  pilot  wants  the  autopilot  to 
take  over,  he  pushes  a  bvitton  and  the 
device  holds  the  airplane  at  the  same 
heading  and  altitude  it  was  in  when  the 
button  was  pushed.  H\  means  ot  an- 
other button,  the  pilot  can  chaiifje  alti- 
tude, turn  in  either  direction,  or  climb 
and  dive. 

The  (i-.?  is  also  used  as  a  "yaw  dam- 
per" durinj:  manual  tlij;ht  to  stabilize 
the  airplane  and   improve  steadiness. 

Non-tumbling  g\  ros  permit  the  plane 
to  maneu\er  through  complete  loops  and 
rolls  without  disabling  the  gyroscopes 
through  tumbling. 

The  (i-.^  system  consists  of  a  Ct-1 
compass,  a  vertical  gyro  ami  a  rate  g.\ to 
which  feed  electric  signals  into  an  am- 
plifier. The  amplified  signals  are  then 
applied  to  one  or  more  of  three  motor- 
driven  actuators  which  move  the  air- 
plane's control  surfaces. 


Researchers  check  purify  of  hydro- 
carbons by  determining  freezing 
points.    (Courtesy   of   Westinghouse) 

air  conditioning 

for  greater  accuracy 

IJmiinatKiii  iit  \anables  in  precise 
nu-asuiemcnt  techniques  was  a  big  prob- 
lem ill  the  addition  to  the  hngineering 
Hall  at  Carnegie  Institute  of  Technol- 
ogy in  l^ittsburgh.  Herein  is  located 
{continued  on  page  48) 


•  For  many  years  K&E  has  pioneered  in  the  manufacture 
and  development  of  finest  quahty  surveying  instruments. 
K&E  surveying  instruments  are  renowned  all  over  the  worlcl 
for  their  superb  performance  under  conditions  of  all  kinds, 
for  their  magnificent  workmanship  and  for  special  features 
that  come  of  progressive  ingenuity. 

KEUFFEL  &   ESSER   CO. 

NEW   YORK    •    HOBOKEN,   N.   J. 

Chicago  *  St.  Louis  *  Detroit  *  Son  Francisco  *  Lns  Angeles  *  Montreal 
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underground  cables.  The  resistance  of 
tlie  earth  \aries  with  the  composition  in 
(I liferent  parts  of  the  couiitr\.  Klectrical 
tiicrg)  is  capable  of  traveling  through 
tile  grouiui,  and  these  ground  currents 
and  voltages  affect  underground  tele- 
phone cables  and  coaxial  cibics  tor  W 
rraiismissioii. 

The  research  statt  recentlx  completed 
(  )RI)V'.AC,  the  calculating  machine 
purchased  b\  the  army,  and  are  now  en- 
gaged in  making  another  tor  the  use 
of  the  I  ni\ersity.  The  m.uhine  is  a 
iligital  computnr  and  can  liaiulle  calcu- 
lations in  a  matter  of  hours  and  some- 
times minutes  that  would  take  a  mathe- 
matician  several    years   to  complete. 

The  ilepartment  has  been  awarded 
rese.ircii  contracts  b\  the  government 
war  and  iia\y  departments.  This  re- 
search is  confidential,  but  it  is  known 
that  some  of  it  is  along  servo-mechan- 
isms lines.  Servos  are  the  devices  which 
power  the  control  surfaces  of  large 
jilanes  in  rcsp()n-.e  to  the  touch  of  the 
pilot. 

Tiiat  tile  I  ni\ersit\  is  turning  out 
electrical  engineers,  and  good  ones,  is 
testified  to  b\  the  fact  that  at  last  count, 
there  were  1.3  companies  requesting  in- 
terviewing time  for  every  available  grad- 
uating senior.  Many  other  companies 
ha\e  been  denied  iiitei\  iews  because 
there  just  aren't  eiiiiugli  inen. 

According  to  one  iirofcssor  in  the 
K.K.  department,  Hell  Laboratories  cm- 
ploy  more  graduates  of  the  I  niversity 
of  Illinois  than  all  tin-  other  E.I'",, 
schools  put  together,  a  tnih  compli- 
mentar\'  testimonial  for  riie  electrical 
engineering  department  at  tiie  Inixer- 
sit\   of  Illinois. 


".M\  hoy,  "  s.iid  the  businessiiiaii  to 
his  son,  "there  are  two  things  that  are 
\itally  iiecessai\  if  \iiu  are  to  succeed 
in   business." 

"What   are   they,   dad  ?" 

"Hoiiest\    and   sagacity." 

".'\lways — no  matter  what  happens, 
no  matter  how  ad\ersely  it  ma\  affect 
you — always  keep  \()ur  word  once  \()u 
lia\e  given   it." 

".'\nd  sagacit.\  ?" 

"Ne\er  gi\e  \our  word." 


"1  dnn't  tiiink  tile  man  iiiistaiis  likes 
joiiniiy  to  pia\    iiis  drum." 

"Why?" 

"Well,  this  afternoon  he  gave  Johnny 
a  knife  and  asked  him  if  he  knew  what 
was   inside   the   dium." 
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THE  DU  PONT 

DIGEST 


Engineering  Unlimited 

Training  in  many  different  engineering  branches 
opens  the  door  to  opportunity  at  Du  Pont 


In  recent  issues  of  the  Digest,  we 
have  discussed  opportunities  for  me- 
chanical and  chemical  engineers  at 
Du  Pont.  However,  this  is  only  part 
of  the  picture.  The  special  skills  of 
more  than  a  dozen  different  branches 
of  engineering  are  needed  on  our 
scientific  teams.  For  example: 

Architectural,  civil  and  structural  en- 
gineers are  attached  to  the  central 
Engineering  Department  which  han- 
dles most  of  the  Company's  construc- 
tion projects.  In  this  work  they  make 
site  investigations,  lay  out  new 
plants,  design  buildings,  determine 
construction  methods  and  specify 
materials  and  equipment.  They  also 
assemble  necessary  labor  forces  at 
field  locations  and  supervise  the 
building  and  assembly  of  complex 
manufacturing  facilities. 

Electrical  engineers  aid  in  designing 
process  equipment  and  facilities  for 
power  generation  and  distribution, 
air  conditioning  and  refrigeration. 
Instrumentation  is  another  impor- 
tant phase  of  their  work.  Continuous 


automatic  analyzers  for  cyanides, 
ultra-violet  gas  analyzers,  multivari- 
able  recorders,  and  new  photo-multi- 
plier circuits  are  just  a  few  of  their 
developments. 

Industrial  engineers  help  develop 
methods  and  standards  for  new  or 
improved  manufacturing  processes. 
This  work  often  serves  as  training 
for  production  supervisors. 

Metallurgical  engineers  play  an  es- 
sential part  in  the  central  Engineering 
Department's  program  of  research. 
Their  studies  are  aimed  at  improving 
equipment  and  construction  materi- 
als, as  well  as  methods  of  measure- 
ment and  control. 

Safety  engineers  strive  constantly  to 
improve  the  broad  safety  program 
initiated  by  the  Company's  founder 
150  years  ago.  Du  Pont  is  under- 
standably proud  of  its  safety  record, 
which  in  1950  was  eight  times  better 
than  the  chemical  industry's  as  a 
whole,  and  fourteen  times  better 
than  the  average  for  all  industry. 


Carl  Gosline,  B.S.,  Iowa'4t,conductsmeteor- 
ological  engineering  studies  to  help  solve  plant 
chimney  problems  involving  smoke  and  acids. 

This  by  no  means  completes  the 
list.  Every  U.  S.  industry  utilizes 
Du  Pont  products.  Hence  there  is 
also  a  need  for  specialists  in  mining, 
petroleum,  textiles  and  many  other 
branches  of  engineering. 

Along  with  chemists,  physicists 
and  other  technical  personnel,  al- 
most every  kind  of  engineer  finds 
opportunity  at  Du  Pont.  Your  engi- 
neering degree  is  only  a  door  opener. 
Any  man  with  ideas,  imagination 
and  the  ability  to  handle  people  will 
find  plenty  of  room  for  advancement 
in  this  company  that  has  never 
stopped  growing. 


FOR  HELP  in  choosing  your  career,  send 
for  free  copy  of  "The  Du  Pont  Company 
and  the  College  Graduate."  Describes 
futures  for  men  and  women  with  many 
types  of  training.  Address:  25131  Nemours 
Bldg.,  Wilmington,  Delaware. 


WM 


BETTER  THINGS  FOR   BETTER   LIVING 

.  .  .  THROUGH  CHIMISTKY 

Entertaining,  Informative  —  Listen  to  "Cavalcade  of 
America,"  Tuesday  Nights,  NBC  Coast  to  Coast 


Fred  R.  Struder,  B.  Metal.  E.,  Rensselaer  P.  1. 
'50,  examines  a  pressure  strain  recorder  with 
Allen  R.  Furbeck,  E.E.,  Princeton  '39. 


This  Du  Pont  plant,  near  Orange,  Texas,  manufactures  nylon  intermediates,  plastics  and  heavy 
chemicals.  Engineers  attached  to  The  Du  Pont  Company's  central  Engineering  Department 
designed  the  plant  and  supervised  the  installation  of  the  manufacturing  equipment. 
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eiiKiiiferint;  ili-partiiuMit's  lu-twiiik  ana- 
ly/.er. 

Dr.  Rviler  was  born  in  LolunibiiN. 
Ohio,  in  I')(t7.  Ml-  rm-ivf.l  his  Bachr- 
lor's  Dfjjrfe  in  ISJS  ami  again  later, 
his  Master's  Degree  from  Ohio  State 
university.  L  pon  receivinj;  his  Master's 
he  was  enipl(i\eil  b\  the  { ieneral  i'.leotric 
i"oinpaii\.  where  he  specialized  in  elec- 
tronic «ork  ami  the  development  ot 
thyrotrons  under  H.  C  Steiner. 

In  U).U  Dr.  Ryder  joined  the  Haiie\ 
Meter  company  of  Cleveland,  as  super- 
visor of  the  electrofuc  section  ot  the  re- 
search laboratory.  He  holds  24  patents 
in  this  work,  which  consisted  ot  temper- 
ature-recording and  automatic  control 
applications  of  electronics.  The  Hailcx 
"I'yratron"  group  of  devices  and  the 
General  Klectric  and  Weston  photo- 
electric and  potentiometer  are  now  being 
manufactured  under  these  patents. 

Dr.  Ryder  furthered  his  graduate  ed- 
iicatioti  b\'  studying  mathematics  and 
atomic  physics  at  the  Case  School  of 
Applied  Science  while  he  was  still  at 
Hailev    Mct.r. 

In  1''41.  I)r.  R\iler  gained  an  assist- 
ant professorship  of  electrical  engineer- 
ing at  Iowa  State  college.  In  1'544  he 
became  professor  of  electrical  engineer- 


.lOHN  I).  KVDEK 


ing  in  charge  of  electronics  courses  and 
in  the  same  year  was  awarded  his  Ph.D. 
degree  in  electrical  engineering  by  the 
Iowa  State  college.  From  September 
1044  to  April  1946  he  was  temporarily 
professor  in  charge  of  the  electrical  en- 
gineering department. 


.-C:??^ 


for  all  inilustries 


The  most  complete  line  of  boll  bearings  and  power 
transmission  units  in  America.  The  Fafnir  Bearing 
Company,  New  Britain,  Cona, 


Automotive 

Conilruction  Machinsry 
Elsctric  Motor! 
Household  Appliances 
Initrumenti 
Machine  Tools 
Portable  Power  Tools 
Textile  Machinery 
Wood  Working  Machinery 
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Iji  1''47  he  bec.ime  aNsistant  direc- 
tor of  the  Iowa  Kngineering  Kxperi- 
niiiit  Station  and  continued  in  that  ca- 
pacity until  the  fall  of  \'W),  when  he 
was  appointed  head  of  the  I  niversity  of 
Illinois  electrical  department,  the  po- 
^iti<)^  vacated  by  Dean  W .  L.  Ilveritt 
when  he  bcc.ime  dean  ot  the  college  of 
engineering. 

Dr.  R\der  ha>  written  two  textbooks, 
K/ti  Ironic  Enginicring  PriiiiiplfS  {  I'ren- 
tice-Hall,  Inc.)  and  Sitiiorks,  Liiiis 
mill  fit /lis  (Prentice-Hall,  Inc.);  these 
texts  are  currentK  being  used  in  the 
courses  KK  ^M)  and  KF  .?S1.  respec- 
ts fl\.  He  has  alx)  authored  various 
(itiicr  ;nith()rit.iti\e  p.ipcr-.  on  .A.C.  and 
D.C.  motors,  vacuum  tube  \oltmeters, 
electronics  and  nicjre  n-ccrit!\.  ru-twork 
;inaiy/er>. 

An  a\  id  r.iiiio  "h;uu,"  he  operates 
his  own  station,  W'H  DF.  Another  in- 
teresting hobby  which  he  has  is  color 
piiotographx  and  he  owns  over  2,0(10 
of  his  own  Kodachrome  photographs  of 
western  national  parks.  He  also  enjoys 
liia\ing  tenrus  when  he  can  find  the 
rime. 

Di.  Ryder  is  a  member  of  many 
associations  and  organizations.  He  is 
a  member  of  the  American  Association 
for  the  Advancement  of  Science,  Di- 
rect(U'  of  the  Institute  of  Radio  Engi- 
neers and  chairman  of  the  committee 
of  education  for  the  same  organization, 
and  chairman  of  the  electronics  educa- 
tion subcommittee  all  of  the  American 
Institute  of  Flectrical  Engineers.  Some 
of  the  honorary  fraternities  to  which 
he  belongs  are  Tail  Beta  I'i,  Eta  Kappa 
\u,  and  Sigma  Xi. 

The  work  which  Di'.  R\der  and  his 
department  have  set  before  themselves 
for  the  following  year  is  that  of  the 
design  and  construction  of  an  analog 
cnnipufor,  wliich  will  solve  differential 
(■i]iiafiiin>.  The  ru-twork  analyzer  has 
been  completed  and  it>  formal  dedica- 
tion has  been  sciiedulnl  tor  tin-  .-illth 
of  .April. 

It  can  be  seen  from  his  educational 
background  and  practical  experience  that 
Dr.  R\ch'r  is  exceptionalh  qualified  for 
tiic  work  he  is  doing  here.  The  comb- 
ination of  this  educational  experience 
and  interest  in  activities  exemplifies  Dr. 
R\(ler  as  one  of  the  more  distinguished 
personalities  aiul  educators  on  this  cam- 
pus. 


•When  I  took  the  'STADIl.M 
R()r'FF'  bus  to  Urbana  yesterday, 
Stalin  sat  next  to  me." 

•^du're  crazy!  The  'STADIUM' 
bus  ijoesn't  go  to  I'rbana." 


Canihai     No.     1 


(."anibal      No.     2: 
raten." 


'.Am    I     late    for 
''l  es.     e\er\body's 
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At  joint  Technical  Meetings 
of  Standard  Oil  Company  and 
its  subsidiaries,  many  oppor- 
tunities are  presented  for  an 
easy  exchange  of  ideas.  From 
formal  meetings,  where  tech- 
nical papers  are  road,  to  small 
discussion  groups  and  conver- 
bet  ween  individuals, 
a  healthy  and  stimulating  air 
prevails  throughout  the  five- 
day  meeting. 


How  Exchanging  Ideas 
Advances  Petroleum  Progress 


When  more  than  150  scientists  meet  for  five 
days  and  exctiange  views  on  their  work  during 
the  past  year,  the  American  consumer  is  likely  to 
benefit,  through  improvement  of  products  for  his 
use.  Conversation  between  scientists  can  often 
accompUsh  a  more  complete  and  satisfactory  co- 
ordination than  mere  exchange  of  written  reports. 
From  May  5  through  May  9  this  year,  the 
Standard  Oil  Company  (Indiana)  and  affiliated 
companies  held  their  tenth  annual  Joint  Tech- 
nical Meeting  at  French  Lick,  Indiana.  The  key 
scientists  and  engineers  from  the  parent  company 
and  all  its  subsidiaries  attended.  More  than 
eighty  technical  papers  were  presented. 


In  addition  to  the  research  men,  the  manufac- 
turing, production,  sales,  chemical  products,  and 
patent  departments  of  the  companies  were  repre- 
sented. This  helped  give  a  broad  view  of  company 
problems. 

The  Standard  Oil  Joint  Technical  Meetings 
are  outstanding  in  their  field.  The  company  has 
been  a  pioneer  in  bringing  together  scientists  and 
engineers  from  all  the  branches  of  its  activities. 

This  is  another  example  of  leadership  in  engi- 
neering and  research,  and  well  illustrates  the 
progressive  atmosphere  men  with  technical  train- 
ing may  find  in  a  career  at  Standard  Oil. 


Standard  Oil  Company 

910  South  Michigon  Avenue,  Chicago  80,  Illinois 
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Takes  a  lot  to  lay  a  carpet  in  the  jungle 


The  scene  is  "darkest  Africa". 

But  Africa  is  lightening.  Man's  quest 
for  minerals,  for  new  areas  for  agriculture 
and  trade,  is  slashing  ultra-modern,  glar- 
ing-white air  strips  in  once  impenetrable 
jungle. 

Those  pavers,  portable  air  compressors, 
pumps  and  air  tools— such  as  you  might 
see  working  a  city  street — are  Worthing- 
ton  Blue  Brutes  going  to  "lay  a  carpet" 
in  that  hole  in  the  jungle. 

Thus,  Worthington,  a  major  producer 
of  equipment  for  public  works,  industry 


and  farm,  brings  the  fruits  of  American 
technical  genius  to  the  strange  places  o£ 
the  world. 

And  illustrates,  too,  how  the  unique 
American  talent  of  diversification  helps 
public,  employees  and  stockholders.  For 
Worthington  makes  many  things — not 
just  construction  equipment  and  pumps, 
but  also  engines,  water  works  machinery, 
power  transmission,  petroleum  equipment, 
air  conditioning  and  refrigeration,  many 
others. 

Such  diversification  builds  .<liibilily  .  ,  . 


makes  Worthington,  112  years  old,  astrong 
link  in  the  chain  of  American  business. 

Worthington  Corporation,  formerly 
Worthington   Pump  and  Machinery 

C'orponit  ion,   llarrisoii,  Xcw  .Irrscy. 

WORTHINGTON^ 


The    S  ign    of   Value 
Around    the    World 


od  WtUr  and  Sanitttlon— «nginet 
Tip«  .  water  treatment  .  commmutors 
nprestort  •  air  toolc 


power  trsnfimit&ion 
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'Find  Yourself 

•  ••without  losing  time! 

by  FLOYD  O.  SMELTZ,  Supervisor,  Standarilization  Section 
WEST  ALLIS  WORKS  {(jraduate  Training  Course  1950)  Oliio  Stale — EE — J949 


SEi.trTiNG  a  specific  job  in 
the  engineering  field  after 
graduation  from  college  is  a 
tough  proposition  for  most  of 
us.  It  was  for  me,  and  tliat's 
why  I  came  to  Aiiis-Chalmers. 
I  thought  I  wanted  to  be  a 
development  engineer  but  I 
wasn't  sure.  Allis-Chalmers 
Graduate  Training  Course 
gave  me  an  opportunity  of 
trying  design  and  develop- 
ment—  and  other  types  of  work  also. 
By  my  own  choosing  I  am  now  engaged 
in  challenging  work  which  I  hadn't  even 


fLOVD  O.   S\fFLTZ 


Allis-Chalnicrs  car  shaker  empties  coal 
and  ore  cars  in  minutes.  Saves  time  .  .  . 
prevents  injuries  by  keeping  men  out  of 
car  interiors. 

considered  while  in  school.  The  point  is, 
all  GTC's  have  the  same  chance  of 
"linding  themselves." 

That's  the  outstanding  feature  of  Allis- 
Chalmers  Graduate  Training  Course.  You 
have  a  very  broad  selection,  and  you  your- 
self choose  the  type  of  training  you  re- 
ceive. Of  course  you  get  help  and  guidance 
from  experienced  men  throughout  your 
training  period.  You  need  it,  since  there 
are  jobs  here  that  you  have  ne\er  dreamed 
of 

Finds  Job  Challenging 

Take  my  job  for  instance.  To  the  engi- 
neering student  it  probably  sounds  rather 
dull  when  compared  with  Advanced  Ther- 
modynamics or  Electric  Transients  in 
Power  Systems.  But,  in  my  opinion,  the 


most  fascinating  science  is  co- 
ordinating engineering  and 
production  ctforts  through 
standardization  of  proce- 
dures, parts  and  materials.  As 
Supervisor  of  the  Standardi- 
zation Section  and  Chairman 
of  the  Standards  Committee, 
I  encounter  new  problems 
everyday— no  monotony  here. 
But  that  is  only  part  of  the 
story!  1  am  also  Secretary  of 
the  Chief  Engineers'  Committee  and 
Secretary  of  the  Development  and  New 
Products  Committee.  What  could  be  more 
stimulating  for  a  young  engineer  than  to 
be  at  the  crossroads,  where  he  can  watch 
the  engineering  planning  of  an  expanding 
company? 

No  Limit  to  Opportunities 

I  never  thought  I'd  be  doing  this  when  I 
graduated  from  Ohio  State  in  1949  and 
enrolled  in  Allis-Chalmers  Graduate 


Training  Course.  As  I  mentioned,  I  was 
particularlv  interested  in  design  work  at 
that  time.  In  fact,  right  now  there  is  a 
patent  applied  for  on  an  electro-magnetic 
relay  device  I  designed.  Yes,  they  even  let 
me  do  de\elopment  work  while  still  a 
GTC  student. 

A  student  helps  plan  his  own  courses 
and  is  free  to  change  his  plans  as  new 
interests,  new  opportunities  present  them- 
selves. He  can  di\ide  his  time  between 
shops  and  offices — switch  to  design,  man- 
ufacturing, research,  application  engineer- 
ing, sales,  or  advertising — and  can  earrk 
advanced  degrees  in  engineering  at  the 
same  time. 

When  he  graduates  from  the  course  he 
is  encouraged  to  go  into  the  type  of  work 
he  liked  best  while  on  the  Graduate  Train- 
ing Course. 

One  of  the  reasons  Allis-Chalmers  offers 
so  many  opportunities  is  that  A-C  designs 
and  builds  machines  for  every  basic  in- 
dustry, such  as:  steam  and  hydraulic  tur- 
bine generators,  transformers,  pumps, 
motors,  rotary  kilns,  crushers,  grinders, 
coolers,  screens,  and  other  machinery 
for  mining,  ore  processing,  cement,  and 
rock  processing.  Then  there  are  flour 
milling,  electronic  equipment  and  many 
others. 

There  is  no  other  organization  that 
seems  to  me  to  otfer  the  graduate  engineer 
such  a  wide  range  of  acti\ ities,  or  that 
gives  him  such  a  chance  to  tind  the  type  of 
work  for  which  he  is  best  fitted. 


ALLIS-CHALMERS 

Allis-Cluilmers  Manufacturing  Company,  Milwaukee  1,  Wisconsin 


Weatherproof  motors  for  condenser  cooling  water  circulating  pumps  were  rin 
doors  to  conserse  valuable  building  space  lor  a  Texas  utility. 
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The  Magic  Slide  Rule 


by  Lee  Grossman,  m.e.  '53 


Nut  tiio  lout;  at;<)  when  all  rhf  worlil 
was  plimci'tl  into  thf  scicntitic  approach, 
just  attiT  CopiMiiiciis  was  haiij;ccl  b\ 
his  hirls  ht-cause  he  lU-clared  his  bclici 
that  thf  Sim  was  the  a-nti-r  of  thf  solar 
svstem.  ami  provf.l  it  by  that  infthod 
which  wf  accept  and  fvfii  glority,  there 
livfil  a  little  man  in  the  town  of  So- 
reiito  where  all  the  little  s'^iss  figures 
of  women  come  from. 

This  little  man  was  not  iiiterestci  in 
littlf  glass  figures.  Ratlur,  he  had  an 
all  consuming  interest  in  an  invention 
which  he  called  his  slideth  stick.  It  was 
a  queer  gadget  and  people  came  from 
all  around  to  see  it  operate.  When  they 
saw  it  they  laughed  and  cried,  "Tor- 
celloni  has  gone  mad.  Sec  how  he  moves 
that  stick.  Who  would  spend  all  his 
time  with  a  little  wooden  stick  when 
he  could  be  making  little  glass  figures 
like  his  father." 

TorcelltiTii  would  remain  calm  at 
these  outbursts.  He  would  just  smile 
and  sli.le  his  slideth  stick  back  and 
forth,  reading  figures  all  the  tmie.  If 
anyone  woidd  be  interested  enough  to 
,i>k  a  ipiestion,  Torcelloni  would  sit 
them  down  and  talk  for  hours  about 
the  wonders  of  his  slideth  stick.  Then 
rhev  would  no.l  their  head  "yes"  and 
waik  away  scratching  their  heads. 

This  went  on  for  several  months. 
People  would  come  to  see  the  crazy 
man  of  Snrento  slide  pieces  of  wood 
between  his  fingers.  "That's  not  the 
wav  to  make  fire  they  laughed."  One 
fellow  even  tried  to  burn  his  wooden 
stick  and  Torcelloni  along  with  it:  1  or- 
celloni   remained   unmoved. 

Now  it  so  happened  that  at  the  liil- 
versity  of  Florence  there  lived  a  pro- 
fessor who  was  known  for  his  theories 
on  mathematics.  Torcelloni  decided  to 
take  his  slideth  stick  to  this  man  and 
let  him  deciile  its  worth.  Torcelloru  got 
on  his  mule  and  rode  for  two  days  and 
two  nights  until  he  finally  arrived  at 
the  gates  of  Florence.  Then  he  saw  the 
professor  and  showed  him  the  stick  with 
which  he  could  do  mathematical  prob- 
lems that  would  take  the  ordinary  math- 
ematician hours  to  do.  The  professor, 
a  verv  learned  man,  was  amazed  .-it  the 
slideth  stick.  He  had  never  in  his  life 
seen  the  equal  of  this  stick.  Here  was 
a  stick  that  was  truly  magic. 

The  professor  praised  Torcelloni   for 
his   genius   and   asked   him   all   sorts  of 
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questions  about  the  slideth  stick.  1  hey 
talked  for  hours  and  finally  the  profes- 
sor said,  "Come,  my  friend.  You  must 
be  hungry.  Let  us  eat."  They  put  the 
slide  rule  down  near  the  tire  while 
lhc\     wrnt    to   supper. 

Tiie  tire  was  bla/ing  because  it  was 
cold  outside.  All  the  good  housekeepers 
of  Florence  keep  a  blazing  fire  i.oing 
wlien  it  is  cold  outside.  One  ot  the 
sparks  tiom  the  fire  happened  to  strike 
the  cushions  of  the  chair  where  Tmcel- 
loiii  placed  his  slide  rule.  In  less  time 
than  it  takes  to  tell,  the  chair  and  the 
slide  rule  were  hiimrd  to  a  crisp,  and 
the  room  it>elt  was  all  m  tlanies.  The 
professor  and  Torcelloni  jumped  up  and 
rushed  to  the  fire  house  in  the  town 
square.  All  tlie  townspeople  came  to  help 
put  out  the  fire  for  the\'  dearly  loved 
the  professor  for  he  was  known  for  bis 
acts  of  kindness. 

Soon  the  fire  was  put  out  and  the 
damage  surveyed.  The  house  wasn't 
badlv  burned,  but  all  that  remained  of 
the  cushioned  chair  and  the  slideth 
stick  was  a  pile  of  ashes  and  a  bit  of 
horse  hair.  Torcelloni  began  to  weep 
for  the  loss  of  his  slideth  stick.  The 
Professor,  who  loved  bis  cushioned  chair 
felt  very  badly  too,  but  he  consoled  his 
friend.  "Now  now.  We  can  build  an- 
other one  even  better  than  the  first 
one."  Hut  Torcelloni  couldn't  be  con- 
soled. The  very  next  day  he  set  out  for 
Sorentn. 

The  kiiulK  protessor,  whom  ever\- 
bodv  loved,  never  tried  to  duplicate  the 
slideth  stick,  although  many  times  he 
was  tempted  to  try.  As  for  Torcelloni, 
he  too  forgot  his  slideth  stick  and  turn- 
ed to  making  little  glass  figures.  Perhaps 
this  was  best,  for  Torcelloni  couldn  t 
duplicate  his  slideth  stick  even  if  he 
tried.  In  those  days,  before  the  era  of 
scientific  approach,  the  people  believed 
in  magic.  Torcelloni  too  believed  in  ma- 
gic, and  he  believed  that  Tcures,  god 
of  reasoning,  bad  charmed  his  slideth 
stick.  Now  it  could  never  be  charmed 
again,  for  Torcelloni  no  longer  believed 
in  magic.  His  slideth  stick  taught  him 
to  belie\e  in  science. 

Should  Torcelloni  have  been  less  the 
scientist  and  more  the  fool,  the  world 
today  might  have  benefitted,  for  this 
magic  slideth  stick  was  nothing  more 
than  our  every.lay  slide  rule  with  oiu 
exception:  Torcelloni's  slideth  stick 
placed  the  decimal  point. 


SKIMMING  .  .  . 

[con/iiiiiiil  fiijiii  l^iK/t    4J  ) 

the  research  laboratories  of  the  .Xnuii 
can  Petroleum  Institute,  a  service  or- 
ganization for  the  entire  industr\.  In 
addition,  many  graduate  and  un.lergrad 
uate  chemical  and  chemical  engineerint; 
labs  are  involveil  in  <lelicate  measuring 
projects.  Westinghouse  Sturte\ant  tans. 
,iir-conditioning,  aiul  heating  units  pla\ 
an  imlispensable  role  in  the  maintenance 
ot  reipiiied  atmospheric  coiulitions  and 
removal  ot  undesiiahle  tiimes  in  the 
labs. 

In  one  section,  the  purity  of  ;i  hydro- 
carbon is  checked  by  measuring  its 
freezing  point.  By  use  of  the  platinum 
resistance  thermometer  and  an  extreme- 
1\  accurate  resistance  bridge,  they  will 
be  able  to  obtain  an  accuracy  within 
0.(102  C  in  freezing  point  comparisons. 
Of  course,  it  is  imperative  that  the  at- 
mospheric conditions  here  remain  con- 
stant, and  in  the  required  state.  Here, 
as  well  as  in  other  sections  where  tem- 
perature measurements  as  accurate  .is 
11.11111  C  are  made,  precise  control  must 
be  m.iintained. 


unique  dry-process 
copying  technique 

A  new.  lapid.  and  exclusi\e  dr\- 
process  method  for  making  exact  ,ind 
permanent  copies  of  all  types  of  written 
or  printed  material  has  been  announced 
bv  Minnesota  Mining  Co.  Called 
"Thermo-Fax,"  the  "method"  employs 
a  new  iluplicating  machine  an<l  heat- 
sensitive  paper. 

An  infra-red  light  is  sent  through  the 
heat-sensitive  sheet  to  the  original.  The 
ravs,  .striking  the  black  type  face,  are 
converted  into  heat  which  reproduces 
the  original  on  the  sheet. 

This  new  process  requires  no  nega- 
tives, chemicals,  washing,  or  dr\ing^  1  he 
permanent  copies,  produced  in  M  sec- 
onds, ready  to  distribute,  do  not  fade 
or  change  cohu'. 

The  sheets  used  in  this  process  are 
not  sensitive  to  light  and  may  be  stored 
in  any  convenient  area.  No  pro()f  read- 
ing is  necessary  arul  copies  of  secret 
documents  may  be  made  by  officials 
without   assistance. 


Back  in  1''21,  an  engineer's  detini- 
tion  of  a  sjiilc  rule  went  like  this: 

"A  slide  rule  is  something  like  a 
woman.  It  is  slippery  and  no  one  ever 
learns  to  manage  one.  It  has  a  variety 
of  figures  which  are  more  or  less  true. 
Men  are  crazy  until  they  get  one  and 
after  tbev  get  it,  they  wish  that  they 
had  saved  their  money.  Hut.  unlike  a 
woman,  a  slide  rule  can  be  put  in  a 
leather  case  and  shut  up. 
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Steel  guinea  pig  al)oiit  to  have  a  breakdown 


9  We've  come  a  long  way  toward  licking  the  No.  1 
enemy  of  steel — corrosion. 

At  United  States  Steel,  for  example,  we've  learned 
a  lot  through  exposure  tests,  equipment  service 
trials,  accelerated  laboratory  tests,  and  the  like. 
But  there's  just  one  way  to  be  sure  which  grade 
of  steel  will  give  the  longest  service  per  dollar  of 
cost  on  any  given  job:  try  it  under  actual  operating 
conditions. 

That's  where  the  steel  "guinea  pigs"  come  in. 
Those  expendable  corrosion  test  racks  are  made  up 
from  a  dozen  or  more  different  grades  of  steel 
separated  by  porcelain  insulators  that  prevent  gal- 
vanic action.  We  actually  put  the  "guinea  pigs" 
right  into  the  ofKjrating  equipment  that  contains 
corrosive  liquids  or  ga.ses.  Then,  when  the  steel 
specimens  have  been  exposed  to  the  .service 
conditions  for  predetermined  periods  of 
time,  we  remove  the  guinea  pigs,  .send 
them  to  the  laboratory  and  determine  the 


^ 


most  economical  steel  for  that  particular  service. 
To  our  way  of  thinking,  this  is  the  most  accurate 
way  to  decide  what  grade  of  steel  is  the  best  buy 
for  a  particular  installation. 

Actual  on-the-job  corrosion  tests  like  these  have 
saved  many  thousands  of  dollars  for  refineries,  tex- 
tile and  paper  mills,  food  processing  plants  and 
other  manufacturers  to  whom  corrosion  is  an  ex- 
pensive headache.  For  these  users,  the  cost  of 
steel  replacement  has  been  lowered;  and  our  cus- 
tomers have  had  fewer  hours  of  lost  production 
time  due  to  corrosive  failure. 

This  guinea  pig  test  is  typical  of  the  many  and 
varied  research  projects  sponsored  by  United  States 
St«el.  Trained  metallurgists  in  the  field  and  in  doz- 
ens of  research  laboratories  are  working  to  develop 
new  steel  compositions,  and  to  solve  prob- 
lems  involving   the   more  efficient   use   of 
steel.  United  States  Steel  Company,  525 
William   Penn   Place,   Pittsburgh   30,    Pa. 


UNITED  STATES  STEE 


Easy  way  to  get  rich 


SUPPOSE,  as  you  enter  a  grocery  store,  you 
suddenly  find  the  denomination  of  every  bill 
in  your  pocket  has  doubled!  You're  rich!  Until 
you  find  that  the  same  "magic"  has  doubled  the 
price  of  everything  in  the  store. 

That's  the  sort  of  "prosperity"  America  has 
been  "enjoying." 

Most  Americans  feel  they're  worth  more  today 
than  a  few  years  ago;  actually  their  savings  have 
been  whittled  away  23%  in  the  7  years  since  the 


war.  More  money  tv'itbotit  more  goods  always  bids 
prices  up  and  up  to  the  sky. 

If  you  like  what's  been  happening  to  you,  if 
you  think  this  is  prosperity,  let's  make  a  good  job 
of  it;  let's  make  every  bill  a  million  dollar  bill— 
or  a  billion,  as  Germany  did.  If  inflated  money 
makes  everybody  happy,  let's  be  hysterical ! 

But  Germany  didn't  find  it  much  fun,  the 
morning  after. 

Source:  "Hotf  to  Keep  Our  Liberty"  by  Raymond  Moley. 
Publiihed  by  Knopf,  I 'J')  2 


YOU   CAN   MACHINE   IT  BETTER,  FASTER,  FOR   lESS   WITH  WARNER  »  SWASEY  TURRET   lATHES,   AUTOMATICS   AND   TAPPING   MACHINES 
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ways  up 

with 

Phillips  Petroleum 

Company 


Scientific  and  technical  grad- 
uates looking  for  a  "career  with 
a  future"  will  find  that  Phillips 
offers  many  and  varied  oppor- 
tunities for  qualified  men. 

Petroleum  is  a  young  and 
progressive  industry  —  and 
Phillips  is  a  young  and  progres- 
sive company.  In  addition  to 
our  production  of  motor  fuels 
and  lubricants,  Phillips  is  an 
important  manufacturer  of 
such  diversified  products  as  car- 
bon black,  chemical  fertilizers, 
synthetic  rubber,  anil  many 
other  compounds  deri\'cd  from 
petroleum  hydrocarbons. 

In  most  phases  of  the  com- 
pany's operations  we  offer  su- 
pervised on-the-job  training  tor 
new  men  to  prepare  them  for 
assignments  of  responsibility 
and  importance. 

We  invite  qualified  men  to 
write  to  our  Employee  Rela- 
tions Department  for  further 
information  about  opportuni- 
ties with  our  company. 


PHILLIPS 

PETROLEUM 

COMPANY 

BarMesville,  Oklahoma 


MM 


OIL  PRODUCTION  DEPARTMENT  .Inlls  wdls 
ami  iirodiiccM.rinlc  ml.  ll  is  ako  the  respon- 
sibility of  this  department  to  unitize  oil 
fields  tor  highest  economic  recovery. 


REFINING  DEPARTMENT  converts  crude  oil 

to  tinislKil  iii.irkL-talilc  products.  Utilizes 
advanced  technology  tor  maximum  ujigrad- 
ing  of  raw  petroleum. 


^Jtj-I*^^^ 
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NATURAL  GASOLINE  DEPARTMENT  cNtiacts 
ii^ht  hydrocarbons  troni  natural  gas.  Phillips 
is  the  world's  largest  proilucerot  natural  gas. 


NATURAL  GAS  DEPARTMENT  pr.Kiuccs,  gath- 
ers and  sells  natural  gas  in  the  development 
of  one  of  the  world's  largest  gas  reserves. 


SUPPLY  AND  TRANSPORTATION  DEPARTMENT 


opL-ratis  pipe  lines,  tank  tais,  barge 
motor  vehicles  .  .  .  purchases,  sell 
gathers  crude  oil. 


PHIlllPS  CHEMICAL  COMPANY  is  a  leader  m 
fast-dt\cliipiiig  field  of  petmcheniistry  .  .  . 
manufactures  and  sells  nitrogen  tertilizers, 
carbon  black,  monomers  and  high  polymers. 


ENGINEERING  DEPARTMENT  .kMun 
structs  and  inspects  new  facilities,  tests 
materials  and  operates  the  company's  com- 
munication systems. 


RESEARCH  AND  DEVELOPMENT  DEPARTMENT 

conducts  research,  I'llot  plant  and  scnii- 
conimercial  development,  procures  patents 
and  surveys  markets  for  new  products. 
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Where  will  you  find 


Oppoi^imm 


TF  you  are  looking  for  one  of  the  better  jobs  in  en- 
gineering,  you  certainly  will  want  one  that  offers 
the  widest  scope  for  your  talents.  You  will  find  it 
at  Goodyear  Aircraft — America's  only  producer  of 
both  heavier-  and  lighter-than-air  craft,  along  with 
a  wide  range  of  aviation  equipment. 

You  can  measure  your  opportunity  by  facts  like 
these: 

Goodyear  has  been  a  pioneer  in  many  of  these  fields 
for  more  than  forty  years. 

Goodyear  introduced  the  first  airplane  tire  in  1910, 
as  well  as  many  of  the  landing  gear  improvements 
in  use  today,  including  Single  and  Multiple  Disc 
Brakes  and  Cross -Wind  Landing  Wheels. 

Goodyear  was  the  first  American  manufacturer  to 
employ  Duralumin  in  the  construction  of  aircraft 
and  developed  many  of  the  processes  now  used  in 
shaping  and  forming  metal  structures. 

Goodyear  Aircraft  Corporation  today  is  producing 
airships  as  well  as  numerous  components  for  many 
other  aircraft,  including  electronic  and  radar 
devices. 

Thus  whatever  your  field  of  engineering,  you  will 


find  an  opportunity  for  advancement  at  Goodyear— 
in  one  of  America's  largest  companies  that  has  been 
expanding  steadily  through  peace  and  war  since  the 
earliest  days  of  aviation  and  will  continue  to  do  so. 

Why  not  investigate  today? 


I 


GOODi^EAR 


LOOK   NOW 

at  the  opportunities  for  you  in  research, 
design,  development  and  production   of: 

AIRPLANES  *  AIRSHIPS  *  HELICOPTERS  * 
GUIDED  MISSILES  •  AIRCRAFT  COMPONENTS  * 
ELECTRONIC  COMPUTERS  *  GUIDANCE  SYSTEMS 
•  TRANSPARENT  ENCLOSURES  •  REINFORCED 
PLASTICS  •  RADOMES  *  BONDED  SANDWICH 
STRUCTURES  •  WHEELS  AND  BRAKES  *  RADAR 
STRUCTURES  and  many  others. 


Suhniit  a  brief  resume  of  j'our  experience 
and  qualifications,  or  write  us  for  an  appli- 
cation blank  and  further  information. 


Prompt  consideration  is 
assured.  Address  Salary 
Personnel  Department, 
Goodyear  Aircraft  Corpo- 
ration, Akron  15,  Ohio. 


AIRCRAFT 
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"Willie  wants  to 
be  President ! 

"Of  our  Student  Council,  th.it  is. 
■That's  him  over  chcrc,  passing  out  his  cam- 
paign handbills  like  an  alderman   passmg 
out  cigars. 
"Our  school  elections  used  to  be  pretty  dull. 
\\,u  know,  a  couple  of  funny  posters  put  up 
in  the  halls,  and  that  was  about  it. 
"But  our  new  Civics  teacher,  Mr.  Leszczynski, 
has  a  theory  that  well  learn  a  heck  of  a  lot 
more  about  government  and  Americanism  it 
we  have  less  reading  and  more  tloins- 
"He  started  out  last  year  by  making  tvvo  school 
Parties      .  conventions,  platforms  and  all  that. 
And,  while  we  had  a  lot  of   fun  with  our 
elections,  we  learned  a  lot  about  govern- 
ment at  the  same  time.  Vieve  even  got  a 
regular   Congress  .  .  .  with   teachers   in   our 
Senate  and  us  pupils  in  our  House  of  Repre- 
sentatives. All  elected  by  us,  too. 
"One   of   the   things   Mr.   Leszczynski   keeps 
drumming  into  us  is  the  Rill  of  Rights  of 
the    Constitution.    He's    pretty    hot    on    the 
subject  of  our  Freedoms  .  .  .  religion,  press, 
speech   and   the   rest.   He  practically  hegs   us 
—)  to  appreciate  those  Freedoms  t'r.TV  day  of 
our  lives,  not  just  on  the  Fourth  of  July  and 
on  Thanksgiving  Day. 
"He's  not  so  dumb,  either.  He  must've  figured 
we'd  sort  of  take  our  lessons  home  and  pass 
them  along  to  our  families.  'Cause  since  he 
came  to  our  school,  our  Parent-Teacher's 
meetings  have  been  standing-room-only. 
"And   last   regular   Election   Day   in   town, 
more'n   S0'\'    of  our  parents  voted.  I   know 
both   of   mine  did  .  .  .  and  so  did   my   big 
brothers  and  sisters. 

"The  funny  part  about  it  is  . . .  Mr.  Leszczynski 
u.isn't  even  horn  iin  Americ.inf  But  he  never 
misses  a  chance  to  vote  or  take  an  active  part 
in  civic  affairs.  And  he  keeps  reminding  us 
he  had  to  come  to  this  country  to  find  out 
what  Freedom  really  means. 
"To  show  you  what  us  kids  think  about  him 
.  .  .  he's  the  only  teacher  we  don't  have  a 
nickname  for  behind  his  back." 

Umm  STEEL 


Republic  Building     •    Cleveland  1,  Ohio  kww^ 


Republic  BECAME  strong  in  a  strong  and 
free  America.  Republic  can  REMAIK 
strong  only  in  an  America  that  remains 

strong  and  /reC  ..  .:in  AnuriCii  whose  people 
enioy  (he  m;iny  fine  products  of  a  modern  Beverage 
Industry.  AnJ.  throtigh  ihe  Brirrase  Indinlry.  Republic 
screes  America.  Many,  many  tons  of  its  carbon,  alloy, 
and,  especially,  stainless  steels  arc  formed  into  vats, 
tanks,  mixers,  bottling  machines,  vending  machines, 
cans,  shipping  containers  and  dispensing  equipment. 
Steel  equipment  like  this  makes  it  possible  for 
Americans  to  enioy  their  favorite  tasty  and  refresh- 
ing beverages  the  year  'round. 


r  For  a  lull  color  reprint  o)  this  adeertisemenl.  \ 
\  urite  Dept.  //,  Republic  Steel,  Cletcland  1,  Ohio.  Jl 
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An  Editorial , . . 


With  the  beginning  of  the  new  academic  ysar  the  line  of  demarcation  between  activities 
and  studies  must  be  redetermined  by  all  of  us,  in  order  that  we  may  maximize  the  benefits 
that   may  be  derived  from  our  educational  opportunities. 

To  strike  a  favorable  balance  between  studies  and  activities  has  long  been  a  difficult  task, 
for  if  one  is  over-emphasized  in  lieu  of  the  other  our  education  will  be  deficient  in  important 
elements.  President  Stoddard  has  said  that  only  fifty  percent  of  our  education  is  derived  from 
classroom  work.  This  clearly  indicates  the  value  of  our  associations,  through  activities  and 
living  groups,  in  obtaining  a  fully  rounded  education. 

One  of  our  primary  goals  during  our  college  career  should  be  the  acquisition  of  the 
ability  to  work  and  live  happily  with  our  fellow  men.  This  trait,  and  the  sense  of  responsibility 
to  others  that  accompanies  it,  can  be  obtained  from  extra-curricular  activity.  Since  the  de- 
mand of  classroom  work  is  a  constant  force  acting  upon  us,  and  therefore  is  more  easily  regu- 
lated than  the  vague  impetus  provided  by  activity  opportunities,  we  are  perhaps  more  troubled 
by  the  problem  of  determining  just  how  much  time  can   be  devoted   to  extra-curricular  activity. 

Within  the  extra-curricular  field  there  is  no  external  compulsive  force  to  drive  the  student. 
Here  the  dividend  returned  is  commensurate  to  the  talent  and  energy  invested.  The 
benefits  from  this  employment  are  compounded,  however,  when  coupled  with  academic  attain- 
ment. Together  they  provide  a  full  and  invaluable  basis  for  good  citizenship  and  help  to  assure 
economic  security  through  gainful  employment.  Each  of  us  must  determine  to  what  degree  he 
may  digress  from  the  academic  pattern  in  order  to  embrace  the  advantages  that  may  be  derived 
from  extra-curricular  endeavors.  No  one  can  determine  for  us  to  what  extent  these  activities 
will  prove  helpful,  nor  can  anyone  form  the  value  judgment  for  us  which  must  stimulate  the 
interest  in  activities.  Yet,  let  each  of  us  acknowledge  the  worth  of  participation  and  the  degree 
will  be  determined  by  our  own  initiative. 

Now  is  the  time  to  recognize  the  need  for  the  other  fifty  percent  of  our  education.  Though 
it  may  appear  overly  zealous  or,  possibly,  erroneous  to  ascribe  such  import  to  non-academic 
endeavors,  it  is  difficult,  if  not  impossible,  to  determine  correctly  the  point  of  division  in  the 
"twilight  zone"  between  academic  activity  and  non-academic  "activities."  From  both  may  be  de- 
rived knowledge  which  is  essential  to  the  fully  educated  man.  Tomorrow,  a  half-educated 
man  may  find  the  barrier  to  success,  imposed  by  neglect  in  either  area,  too  formidable  to  sur- 
mount. 
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PROBLEM.  .  . 

. . .  to  discover  a  domestic  material 
for  blending  the  many  ingredients 
of  modern-day  toothpastes,  sham- 
poos, lotions,  and  other  cosmetic 
preparations. 

SOLUTION  .  •  . 

.  .  cellulose  gum— pioneered  by 
Hercules.  Added  in  very  small 
quantities  by  manufacturers  to 
their  formulations,  cellulose  gum 
simplifies  production. 

COLLEGE  MEN  .  .  . 

This  is  but  one  example  of  the 
far-reaching  chemical  develop- 
ments in  which  you  could  partici- 
pate at  Hercules  — in  research, 
production,  sales,  or  staff  opera- 
tions. It  suggests  the  ways  Her- 
cules' products  serve  an  ever- 
broadening  range  of  industries 
and  end-uses. 


Hercules'  business  is  solving  problems  by  chemistry  lor  industry 


\ 


detergents,  rubber,  insecticides,  adhcsives,  plasties,  paint,  varnish,  lacquer,  textiles,  paper,  soaps, 
'to  name  a  few,  use  Hercules^^  synthetic  resins,  cellulose  products,  chemical  cotton,  terpene  chem- 
icals, rosin  and  rosin  derivatives,  chlorinated  products  and  other  chemical  processing  materials. 
Hercules^-   explosives  serve  mining,   quarrying,   construction,   seismograph  projects  everywhere. 


HERCULES 


HERCULES    POWDER.   COMPANY  Wilmington  99,  Delaware 
Sales  Offices  in  I'rincipal  Cities 
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our  cover 

The  civil  engineers  we  feature  in  this  issue  are  helping  to 
provide  America's  needs  in  transportation,  structures  and  map- 
ping. The  cover  illustrates  a  plane  table  man  engaged  in  topo- 
graphic mapping  in  Idaho.  Before  any  large  scale  civil  engi- 
neering project  can  be  undertaken,  explorations  relative  to 
determining  sufroce  and  subsurface  conditions  must  be  made. 
The  civil  engineer  is  well  versed  in  this  art  and  has  adapted 
many  inventions  from  other  engineering  fields  to  facilitate  his 
investigations.    (Courtesy   Standard   Oil   of    New   Jersey.) 

our  frontispiece 

The  aerial  photograph  shows  the  Champaign-Urbana  area. 
Photographs  such  as  these  are  invaluable  when  planning  town- 
sites;  locations  of  highways,  railroads,  or  pipelines  but  their 
chief  use  is  in  mapping  as  described  in  the  article  on  photogram- 
metry in  this  issue.  An  area  that  would  require  five  years  to 
map  by  grounds  methods  can  be  mapped  in  ninety  days  with 
the  airplane.  An  old  art,  civil  engineering  nevertheless  has 
utilized  many  of  the  latest  scientific  developments  to  further  its 
work.  (Courtesy  of  U.  of  I.  Surveying  Department.) 


r^m* 


I  ■  ■ 

u    lu-irr-ii'-i     & 
•;    1 1    1 1    n    I     * 

i  5     I  I      I  I      I  u   I 

[  ( „  _  1 1 
nmi 


I 


•  *% 


precision  mapping  with  .  . 


Aerial  Photogrammetry 


by  Tom  Madden,  M.E.  '54 


Photo  reconnaissance  at  a  few  cents 
an  acre — topographic  maps  at  half  the 
cost  of  ground  surve\s — these  are  the 
air  survey  economics  that  put  up-to-date 
mapping  coverage  within  nian\  iruius- 
tries'  budget.  L  nhke  ground  sur\eys, 
aerial  mapping  is  flexible.  The  same 
set  of  aerial  negatives  will  do  three  jobs. 
First,  you  get  aerial  photos  for  stereo- 
scopic stud\'.  They  can  be  assembled  into 
a  photo-mosaic — a  good  reconnaissance 
map.  Then,  with  the  areas  of  interest 
defined,  a  contour  map  can  be  compiled 
from  this  same  aerial  photographic  ba^e. 
Each  of  these  products  of  the  aerial 
survey  can  be  used  in  money-saving 
wa\'s. 

To  the  mining  engineer  aerial  pho- 
togrammetry is  a  great  help.  First  the 
aerial  mapper  delivers  individual  aerial 
photographs  to  the  mining  engineer. 
These  are  taken  with  an  overlap  of  3(1 
to  60'^f,  so  that  pairs  of  photos  may  be 
studied  stereoscopically.  Seen  in  this 
third  dimensional  view  the  relief  is 
great,  and  details  that  often  go  unseen 
on  the  ground  may  be  observed.  For 
example,  the  geology  of  an  area  can 
be  studied.  Such  geologic  features  as 
benching  and  outcrop  may  be  traced, 
though  in  observation  on  the  ground 
the\'  are  often  obscured  by  brush.  This 
stereoviewing  will  never  take  the  place 
of  first-hand  observation  and  study  of 
surface  geology,  but  it  does  supplement 
it  importantly.  It  helps  to  direct  ground 
studies  to  areas  of  primary  interest. 
During  the  weeks  when  weather  makes 
ground  studies  virtualh'  impossible, 
stereo  pairs  of  aerial  photographs  are 
useful  in  scanning  the  area  and  making 
plans  for  later  field  work.  Timber  for 
mine  use  is  a  problem  always  with  the 
engineer,  and  here  the  aerial  pictures 
can  help  in  an  evaluation  of  timber  re- 
sources. With  the  stereoscope  the  en- 
gineer can  identif\  timber  t\pes  and  esti- 
mate size. 

Assembled  as  a  precise  photo-mosaic 
(photo-map)  these  aerial  photographs 
provide  a  broad  overall  view  of  the  en- 
tire propert\-.  Wh\  undertake  ground 
reconnaissance,  says  the  progressive  en- 
gineer, when  you  can  buy  an  aerial 
photograph  record  of  the  whole  proper- 
ty for  less  per  acre  than  the  cost  of  driv- 
ing over  it?  Although  not  quite  as  ac- 
curate    as     the     topographic     map,     the 


photo-map  records  a  wealth  of  cultural 
detail  in  true  relatixe  scale.  It  can  be 
the  base  for  planning  redevelopment — 
for  forestation  or  reclamation  of  mined- 


The  stereoplotter  and  computer 
traces  contours  from  stereoscopic 
pairs   of   aerial    photographs. 

out  areas.  In  those  states  reqiuring  that 
a  bond  be  posted  and  a  map  subnu'tted 
before  an  area  is  worked,  the  photo- 
mosaic  satisfies  the  map  requirement  at 
minimum  cost. 

Dcriviusi   7\)pograpliic  Maps 

With  the  photo-map  at  hand,  the 
areas  of  interest  can  be  defined  for  de- 
tailed topographic  mapping.  The  topo- 
graphic map  is  the  most  exact  product 
of  aerial  mapping.  It  is  compiled  in  one- 
half  to  one-fifth  the  time  needed  for 
ground  surve\s.  Its  costs  are  very  much 
less  than  with  plane-table  methods,  and 
its  accurac>'  equals  or  exceeds  maps  pre- 
pared by  ground  methods.  Aerial  pho- 
tography captures  a  great  deal  of  the 
cultural  information  not  ordinarily 
shown  on  maps  because  of  the  prohibi- 
tive cost  of  .securing  such  detail.  How- 
ever, this  detail  is  easily  traced  from  the 
photographs  and  shown  on  aerial  topo- 
graphic maps.  With  an  aerial  topograph- 
ic map  the  mining  engineer  can : 

1 .  Estimate  coal   acreage. 

2.  Delineate   crop    lines. 


3.  Plot  boreholes. 

4.  Lay  out  access  roads. 

5.  Locate  spoil   dumps. 

6.  Plan  rail  spurs. 

7.  Compute    overburden. 

8.  Plot  workings  for  tax  purposes. 

9.  Plot  property  lines. 

The  map's  usefulness  develops  and 
grows  within  the  mining  company.  A 
number  of  companies  have  found  that 
after  the  maps  are  at  hand  scarceh'  a 
week  passes  that  an  office  solution  is 
not  found  for  problems  which  before 
could  be  solved  only  by  sending  men 
into  the  field.  The  saving  in  time,  plus 
the  saving  in  the  cost  of  the  field  par- 
ties, is  substantial.  The  needed  map 
facts  are  there — detailed,  accurate,  up- 
to-date  and  readily  at  hand  for  manage- 
ment decisions.  They  speed  the  solution 
of  many  an  operating  problem,  from 
rapid  quantative  estimates  of  acreage 
and  overburden  to  broad  redevelopment 
planning. 

C  osts 

The  price  tag  for  the  air  survey 
varies  according  to  the  size  and  shape 
of  the  area,  scale  of  the  maps,  amoimt 
of  existing  control  and  the  contour  in- 
terval. But  for  areas  of  \,W0  acres  or 
larger,  the  air  method  always  costs  much 
less  than  ground  surveys.  For  instance, 
aerial  mapping  of  a  7,211)  acre  prop- 
((jOntiniicd  on  ['Hjnc  26) 


All  photographs  are  mounted  on  a 
board  so  as  to  be  identified  by 
their  index  numbers. 


OCTOBER,  1952 


WANTED  •• 

Civil  Engineers 


by  Warren  H.  Brandt,  C.E.  '54 


Wanted  .  .  .  waiitfd  .  .  .  civil  cn^\- 
necrs  .  .  .  Frisco  Railroad  .  .  .  wanted 
.  .  .  civil  engineers  .  .  .  Department  of 
Hi};hwa>s  .  .  .  Rock  Island  Railroad  .  . 
Department  ot  Subways  and  Superhigh- 
ways .  .  .  and  so  they  read,  aiivertis- 
ments,  literally  hundreds  of  them,  and 
they  want  you.  You,  the  civil  engi- 
neering  student,  are  a  most  sought  after 
person.  And  according  to  a  recent  re- 
lease by  the  U.  S.  Department  of  Labor 
you   will    be   in   demand    for  some   time. 

What  are  you  going  to  do  when  you 
graduate?  Well,  depending  on  the 
course  of  study,  you  selected  during 
your  last  year  in  college  you  can  enter 
into  numerous  branches  of  the  civil 
engineering  art.  There  is  the  structural 
field,  the  highway  and  railroad  branch, 
the  construction  end  and  the  h\ilraulics 
department. 

Just  what  does  a  civil  engineer  do 
on  these  jobs?  Take  a  state  highwa\ 
ilepartment  for  example.  1"  h  e  young 
civil  engineer  will  often  take  his  first 
job  in  the  field,  out  where  the  breezes 
blow.  He  will  in  all  probability  be  a 
rodman  or  a  chainman  on  a  survey 
party.  Many  of  the  chief  highway  engi- 
neers of  the  fort\-eight  states  started 
out  in  this  manner.  The  survey  party 
is  a  broadening  experience  for  any  civil 
and  most  of  the  men  seem  to  relish  that 
type  of  work.  The  survey  party  is  a 
forerunner  of  bigger  things  to  come. 
They  operate  in  advance  of  the  con- 
struction crews.  The  data  for  plotting 
details  of  the  highway  location  and 
grade  are  secured  by  this  group.  The 
young  engineer  is  taught  the  necessity 
of  securing  accurate  field  data  when  he 
comes  into  the  office  to  plot  the  part\'s 
notes.  The  new  man  often  spends  con- 
siderable time  plotting  the  alignment 
and  grades  for  new  highway  projects 
and,  if  he  is  lucky,  he  may  be  assigned 


to  the  construction  <iepartnient  in  the 
spring. 

Civil  engineer  in  a  construction  crew 
usually  finds  himself  a  pretty  busy  man. 
The  various  machine  operators  seem  to 
thrive  on  knocking  out  his  carefully 
set  line  and  grade  stakes.  He  has  set 
stakes  all  over  the  country,  at  the  bot- 
tom of  fills  and  at  the  top  of  a  cut 
and  sometimes  he  wishes  that  he  was 
in  a  different  business.  But  after  the 
highway  starts  to  take  shape  his  handi- 
work and  care  are  very  evident.  Then 
the  contractor  starts  to  pour  the  high- 
way slabs.  Here  is  where  many  a  civil 
engineer  becomes  a  sort  of  "watch-dog" 
for  he  serves  as  an  inspector  on  a  paving 
job.  The  civil  here  is  rather  wary  and 
cautious  to  see  that  every  item  written 
into  the  specifications  is  included  in  the 
job.  Quite  a  task  but  also  quite  rewaril- 
ing  when  one  considers  that  in  man> 
cases  right  here  is  where  the  taxpavers 
pocketbook    is   protected. 

Suppose  the  civil  engineer  was,  on 
the  other  side  of  the  fence,  working 
for  the  contractor.  He  would  rub 
shoulders  with  the  State's  engineer  and 
would  probably  take  him  out  to  dinner, 
on  the  job,  however,  all  fraternization 
ceases,  for  the  contractor's  engineer  is 
only  concerned  with  the  orderly  opera- 
tion of  the  construction  eqvn'pment.  He 
sees  that  the  right  machine  is  in  the 
right  place  at  the  right  time.  He  ma\ 
even  be  a  superintendent.  If  so,  he  realh 
has  plenty  to  occupy  his  time,  lie  is 
also  cooperative  with  his  superior  in  the 
person  of  the  State's  engineer  for  he 
knows  that  both  of  them  want  to  get 
a  job  done  in  the  most  efficient  manner, 
although  the  contractor  nia\  think  some- 
times that  the  specs  were  written  b\  a 
grade  school  child.  Nevertheless,  with 
their  shoulders  to  the  wheel,  these  engi- 
neers get   the   job   done.   The  thousands 


of  miles  of  highways  in  this  countrv 
will   attest   to  this   fact. 

Hack  in  the  office  again,  we  meet 
the  civil  wlio  writes  the  specifications 
the  field  men  must  tr\  to  interpret. 
Here  is  applied  engineering  at  its  fullest. 
The  experience  possessed  by  many  a 
specifications  writer  is  only  available 
through  contact  with  the  work,  and  a 
good  one  is  usually  worth  his  weight  in 
theodolites.  He  knows  the  current  status 
of  Workmen's  Compensation  Laws  in 
the  state  of  New  Hampshire.  He  can 
give  you  the  latest  AST.M  specification 
for  a  cut-back  asphalt.  He  knows  the 
type  of  filler  required  at  each  pavement 
joint.  In  short  he  is  a  walking  encyclo- 
pedia. 

Over  there  is  another  civil,  he  seems 
to  be  doing  a  lot  of  figuring.  No  cal- 
cidus  here,  just  plain  arithmetic,  con- 
siderabh  refined  of  course.  Why  he's 
estimating  the  amount  of  steel  and  con- 
crete required  for  a  new  bridge  on  our 
tentative  highwav'.  He  doesn't  have  to 
be  a  'whip'  at  numbers,  but  he  does 
have  to  be  thorough.  Every  item  must 
be  enumerated  on  his  sheets  and  tabu- 
lated in  the  summary  of  costs.  His  is 
a  time-consuming  job,  but  highly  im- 
portant. He  will  give  you  the  price  on 
that  tablet  they  place  on  the  end  rail- 
ing of  a  bridge  and  he  can  tell  you 
just  how  much  concrete  will  be  re- 
quired for  the  abutments  of  that  bridge. 

The  structural  engineer  has  ju.st 
finished  computing  the  stre.sses  for  the 
new  suspension  span  required  over  a 
deep  valley.  He  looks  back  on  his  col- 
lege days  when  stresses,  tensions,  in- 
fluence lines,  ami  moving  loads  seemed 
to  be  just  headaches  for  him,  but  now 
he  is  applying  the  nian\  lessons  he  had 
to  learn  and  he  is  glad  that  he  learned 
them  well.  The  safety  of  the  traveling 
public    is    dependent    on    his    ju<lgement. 
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The  responsibility  witli  whicli  a  struc- 
tural engineer  is  entrusted  corresponds 
favorably,  in  the  eyes  of  many,  with 
that  of  a  physician.  The  judicious  use 
of  materials  with  a  conser\atism  oft 
condemned  by  the  architect  has  placed 
the  structural  man  in  a  high  professional 
standing. 

While  we're  talking  about  the  struc- 
tural engineer  let's  mention  his  work 
in  the  building  field.  Someone  said  that 
"if  an  architect  built  a  building  with- 
out the  help  of  an  engineer,  it  woultl 
fall  down ;  but  if  an  engineer  built  a 
building  without  the  help  of  an  archi- 
tect, the\'d  tear  it  down."  Be  that  as 
it  may,  the  engineer  designs  those  struc- 
tures soundly,  often  with  a  great  toil 
when  the  architect  has  come  up  with 
some  "functional"  design  that  seems  to 
be  suspended  from  sky  hooks.  The  struc- 
tural engineer  has  made  use  of  the  most 
modern  construction  materials,  and  the 
use  of  pre-stressed  concrete  has  attracted 
the  eye  of  many  of  them.  It  is  not  too 
far-fetched  to  believe  that  our  colleges 
will  shortly  be  offering  courses  in  this 
new  construction  medium  and  the  pub- 
lic can  look  for  an  expanded  program 
utilizing  this  somewhat  phenomenal  idea. 

Structural  engineers  then,  have  cater- 
ed to  the  whims  of  almost  every  other 
branch  of  engineering.  They  have  had 
to  dodge  their  columns  and  beams 
around  the  pipes  of  the  mechanical  and 
chemical  engineer.  The  engineering 
physicist  wants  walls  eight  feet  thick  so 
that  the  betas  from  his  betatron  won't 
be  beta-ing  people  into  oblivion.  Even 
the    electrical    engineer    wants    an    extra 


Latest  civil  engineering  research  product  is  the  continuous  welded  rail, 
providing  a  smoother  riding  surface,  resulting  in  greater  comfort  for  the 
passengers  and  less  wear  on  the  roadbed  and  equipment.  (Courtesy 
C.&N.W.  Ry.  NEWSLINER  magazine.) 


heavy  floor  for  his  transformers  and 
generators.  The  structural  man  will  ac- 
comodate all  of  them  and  will  do  it 
safely  with  a  minimum  of  cost. 

IVIany  civil  engineers  have  found  em- 
ployment with  firms  interested  in  hy- 
draulics. The  government  through  the 
Corps  of  Engineers  and  the  Bmeau  of 
Reclamation  has  greatly  expanded  its 
hydraulics    department    in    recent    years 


The  several  branches  of  civil  engineering— structural,  hydraulic,  topo- 
graphic and  construction  — are  required  in  the  construction  of  a  project 
such  as  Bull  Shoals  Dam.  The  structure  over  the  dqm  is  a  temporary  con- 
struction trestle. 


to  embrace  the  new  flood  control  an<l 
reclamation  projects.  Stream  studies  and 
dam  construction  occupies  most  of  the 
time  of  this  young  engineer,  and  water 
flow  is  right  up  his  alley.  The  outfall 
from  the  penstocks  of  a  great  power 
dam  is  in  his  realm  and  he  is  \ery 
much  concerned  w  i  t  h  an\  problems 
dealing  with   fluids. 

Consulting  engineers  have  taken  great 
numbers  of  civils  into  their  ranks.  The 
opportunities  with  firms  of  this  type 
should  not  be  neglected.  They  are  often 
highly  specialized  and  the  civil  is  ena- 
bled to  practice  his  art  with  consider- 
able authority.  The  work  varies  and 
one  da\  the  engineer  may  be  designing 
a  water  treatment  plant  for  the  city  of 
Monrovia,  Liberia  and  the  next  day  he 
may  be  working  on  the  design  for  a 
superhighway  into  Caracas,  Venezula. 
Different  firms  handle  different  phases 
of  engineering  such  as  a  firm  special- 
izing in  municipal  works  or  in  super- 
highway projects.  Ci\il  engineers  inter- 
ested in  travel  and  work  in  the  fid  I 
range  of  civil  engineering  s  u  bj  e  c  t  s 
should  investigate  these  employment  pos- 
sibilities. 

Work  with  the  government  agencies 
has  been  mentioned  casually.  The  civil 
has  found  himself  in  many  unusual  posi- 
tions and  places  when  working  with 
the  government.  The  work  of  the  Corps 
of  Engineers  in  river  and  harbor  im- 
provements is  well  known.  The  work  of 
the  survey  agencies  such  as  the  United 
States  Coast  and  (Geodetic  Survey,  the 
(jeological  Surve\',  the  Forest  Service, 
{Continued  on  page  28) 
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Civil    Engineering    Department 


by  Ray  F.  Wojcieszak,  C.E.  '53 


III  1867.  thi-  l'ni\crsity  of  Illinois 
began,  anil  with  it  orifjinatfd  the  civil 
fnfiinfcrinj;  ilt'partnu'nt.  It  was  not  until 
1S()0  that  this  lifpartnient  had  its  first 
profi'ssor  ami  a  ft-w  instructors.  From 
that  small  bi-ginninf;  the  department  has 
grown  steadily  until  now  it  is  one  of 
the  biggest  civil  engineering  departments 
in  the  country.  Oi  all  the  Hachelor  of 
Science  degrees,  Master  of  Science  de- 
grees, and  Doctor  of  Science  degrees 
in  civil  engineering  awarded  throughout 
the  country,  the  University  of  Illinois 
awards  1/50,  1/10,  and  14  oi  the  re- 
spective degrees.  This  is  indeed  a  re- 
markable record  and  one  of  which  the 
Civil  Engineering  Department  is  justl> 
proud. 

At  present  the  ci\il  engineering  de- 
partment is  under  the  capable  guidance 
of  Professor  W.  C.  Huntington.  Along 
with  Professor  Huntington  there  are 
thirty-one  professors  and  seven  instruc- 
tors who  comprise  the  teaching  staff. 
There  arc  also  many  lecturers  and  re- 
search men  that  are  part  of  the  depart- 
ment. In  this  department  the  general 
rule  is  to  keep  the  classes  small,  thus 
enabling  each  instructor  to  know  his 
students  individually.  To  facilitate  this, 
each  instructor  has  office  hours  during 
the  week  to  allow  the  student  to  obtain 
extra  assistance. 

There  are  probabl\  man\  iiuotions 
about  the  civil  engineering  curriculum 
and  its  purposes.  The  first  question  that 
probably  comes  to  mind  is,  "what  is  the 
curriculum  supposed  to  do  for  the  stu- 
dent?" In  a  University  of  Illinois 
bulletin  I  found  an  answer  which  reads, 
"While  the  instruction  aims  to  be  prac- 
tical by  giving  the  student  information 
and  practice  directly  applicable  to  his 
future  professional  work,  the  object  is 
the  development  of  mental  faculties. 
The  power  to  acquire  information  and 
the  ability  to  use  it,  is  held  to  be  of 
far  greater  value  than  any  amount  of 
so-called  practical  acquirements." 

In  the  first  year  of  school  all  engi- 
neering students  take  the  same  courses. 
1st  semester  courses  are,  chemistry,  gen- 
eral engineering  <lrawing,  college  al- 
gebra,  trigonometry,   rhetoric,  engineer- 


ing lectures,  pliysical  education,  and 
military. 

Courses  for  the  2nd  semester,  are. 
chemistry  of  metallic  elements,  descrip- 
tive geometry,  anahtic  geometrv-,  rheo- 
teric,  hygiene,  plnsical  education,  and 
military. 

Many  students  will  argue  that  taking 
certain  of  these  courses  is  a  waste  of 
time.  Descriptive  geometry,  and  anahtic 
gcomctr)'  are  particularK'  condemned. 
It  must  be  emphasized,  however,  that 
these  courses  are  utmost  importance.  De- 
scriptive geometry  is  an  engineering 
drawing  course  where  the  student  is 
taught  to  solve  engineering  problems 
grapiiically.  It  is  designed  to  make  the 
students  think.  Analytic  geometry  is  the 
mathematics  of  straight  lines  and  cin'ves 
encountered  in  plain  and  solid  geometry 
and  is  a  stepping  stone  to  the  calculus. 

Between  the  first  and  second  years, 
during  the  summer  session,  the  student 
in  civil  engineering  encounters  his  first 
C.E.  courses.  The  first  course  is  C.E. 
101,  sinveying  theory.  In  this  course 
taught  during  the  first  three  weeks  of 
the  summer  session,  the  student  becomes 
acquainted    with    sur\e\'ing   instruments, 


sonic  of  tiieir  uses,  and  computation 
pert.iining  to  sur\e\ing.  C.K.  1(12  (sur- 
\eying  practice)  is  given  in  sunuiier 
camp  which  is  of  five  weeks  duration. 
The  summer  camp  is  located  in  northern 
Minnesota  and  actual  field  conditions 
prevail. 

The  second  year  finds  the  student 
taking  the  following  courses;  1^/  semcs- 
lir:  route  sinveying  (C.E.  103),  build- 
ing construction  (C.E.  160),  calculus, 
physics,  physical  education,  and  military; 
2nti  semester:  economics  or  speech,  geo- 
logy, calculus,  physics,  analytical  me- 
chanics (statics),  physical  education,  atid 
military.  Courses  that  may  need  some 
elaboration  are:  route  surveying,  build- 
ing construction,  geolog\-  and  analytical 
mechanics.  Route  surveying  concerns  the 
economical  planning  of  transportation 
routes.  This  takes  in  the  surve\ing  as- 
pect and  the  computations  encountered 
in  the  construction  of  transportation 
routes.  Huilding  construction  acquaints 
the  student  with  the  different  types  of 
building  materials,  and  their  proper 
uses.  Geology  gives  the  student  his  first 
contact  with  soil  and  rock  problems. 
(  C.onlinut  d  on  fitige  36) 


Engineering   Hall:   home  of  the  Civil  engineering   department 
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/I  MellGXfe 


One  of  the  duties  of  a  dean  which  is  so  much  of  a 
pleasure  that  it  should  not  be  called  a  duty  is  to  say  Wel- 
come tn  our  new  students.  It's  a  pleasure  for  many  reasons. 

One  is  that  we  always  like  to  see  the  Illini  famil\ 
jirow.  We  know  that  the  University  and  its  College  of 
Engineering  give  a  fine  education — and  we  are  glad  to  see 
the  number  of  men  and  women  who  a\ail  themselves  of  its 
opportunities. 

A  second  reason  is  that  good  teachers  want  the  stimu- 
lation that  comes  from  new  students.  Each  one  of  you  is 
different  from  anyone  else  who  has  ever  attended  this  L'ni- 
versit).  Each  one  of  you  has  his  own  approach  to  scientific 
and  engineering  problems,  his  own  reactions  to  the  man\ 
ways  of  teaching  and  learning,  his  own  approach  to  daily 
living.  Those  approaches  stimulate  us.  They  help  to  keep 
our  methods  and  our  \iews  from  becoming  stodgy  or  auto- 
matic. 

Having  you  with  us  is  a  pleasure  for  still  another  reason. 
Many  of  you  and  many  of  us  will  go  beyond  the  student- 
teacher  relationship  and  will  become  personal  friends.  We 
will  keep  in  touch  with  one  another  for  many  years  to  come. 

So  we  are  glad  \ou  are  here.  We  know  \ou  feel  the 
same.  We  know  all  of  us  will  benefit  from  \our  being  here. 

Hut  none  of  the  benefits  will  just  happen.  We  have  to 
attain  them.  On  your  part  and  on  ours,  this  will  demand 
hard  work,  ability  to  adjust  ourselves  as  situations  change, 
and  sometimes  a  good  bit  of  forebearance. 

You  won't  like  all  your  instructors.  You  won't  like  all 
your  courses.  You  won't  see  the  sense  in  all  of  our  pro- 
cedures. There  may  even  come  a  time  when  you  proclaim 
loudh',  and  in  words  that  I  know  but  can't  print,  "If  this  is 
what  the>'  think  it  takes  to  be  an  engineei',  they  can  have 
it;  I  don't  want  an\  c)f  it." 

All  this  is  natural  enough.  If  and  when  it  happens. 
don't  let  it  throw  you.  Simply  do  three  or  four  things.  An- 
alyze yourself — including  the  strong  and  weak  points  of 
your  temperament — just  as  impersonally  as  you  would  an- 
alyze some  physical  material.  Recognize  that,  for  all  of  us, 
hard  work  will  greatly  shorten  most  periods  of  doubt  and 
discouragement.  Act  upon  the  facts  that  \ou  can  help  your- 
self to  orientate  yourself  if  you  will  n'ake  new  friends  and 
if  you  will  take  some  part  in  extracurricular  activities.  Final- 
ly, remember  that  you  can  always  get  counseling  from  your 
departmental  adviser,  from  the  Associate  Dean  and  Assistant 
Deans  of  the  College,  and  from  the  University  Counseling 
Bureau  as  well. 


In  other  words,  do  the  same  sort  of  things  that  the 
rest  of  us  do  when  we  hit  a  dry  spell;  size  yourself  up.  keep 
plugging  but  get  recreation  too,  and  talk  things  over  with 
some  of  your  many  friends. 

The  long  and  short  of  it  is  that  \our  years  here  are 
not  years  apart  from  "life."  They  are  a  part  of  life.  It  is 
true  that  in  one  sense  you  are  "preparing  for  life."  Rut  the 
preparation  doesn't  take  place  in  some  fourth  dimension. 
While  you  are  preparing,  you  are  at  the  same  time  living. 

For  instance,  the  material  in  your  scientific  and  en- 
gineering courses  isn't  just  textbook  stuff.  It  is  drawn  from, 
and  points  toward,  what  you  will  find  and  do  on  the  job. 
Your  teachers  aren't  pale  imitations  of  people.  The\'  are 
people,  engineering  people.  They  keep  in  close  touch  with 
what  is  going  on  in  the  field,  and  in  the  factories,  and  in 
the  research  labs  that  help  to  determine  what  will  be  going 
on  in  field  and   factory  soon. 

The  same  for  your  fellow  students.  The\'  aren't  actors 
in  a  preparation-for-life  play.  They  are  part  of  life.  They 
are  the  same  kind  and  variety  of  people'  whom,  for  many 
years,  you  will  be  working  with,  living  beside,  arguing  with 
over  Dodgers  and  Cubs,  sales  taxes,  school  or  drainage 
bonds,  Iran  or  Egypt  or  the  East  Indies,  donkey  versus 
elephant. 

So  live  your  four  years  here  to  the  fullest.  Think  of 
yourself  as  an  engineer,  a  member  of  an  honored  profes- 
sion. Think  of  your.self  too  as  a  citizen,  willing  to  assume 
the  dutie.s,  as  you  enjoy  the  benefits  of  citizenship.  Think 
of  yourself  as  a  University  man  or  woman,  with  all  that 
that  implies  of  freedom  from  prejudice  and  liberality  of 
outlook.  And  act  as  vou  think. 

W.  L.  EVERITT 
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introducing 


bv  Doane  Loofborrow,  Gen.  E.  '53, 
and  Bob  Schroder 


PROFESSOR    WILLIAM    S     POLLARD 

■'i  (lout  tfai-ll  tliirm;:  tlu-  >mnmcr  in 
oriU-r  that  I  may  sain  turtht-r  cxperi- 
fiKT,"  said  I'rotfssor  William  S.  Pol- 
lani,  an  assistant  professor  of  the  civil 
fiiginecrinu  dt-partment.  Professor  Pol- 
lard came  to  Illinois  in  the  fall  of  1040 
after  having  secured  his  master's  degree 
from  Piinlue  in  I'HS.  He  obtained  his 
bachelor's  degree  from  tlie  same  institu- 
tion in  1046. 

Professor  Pollard's  courses  deal  chief- 
1\  with  highway  engineering  in  which 
field  he  engages  himself  during  the  sum- 
mer. He  feels  that  except  for  the  fact 
that  the  more  mature  element  which 
had  been  presented  b\  the  \eterans  is 
almost  entirely  gone  now,  there  is  little 
difference  between  students  now  and 
when  he  was  working  toward  his  degree 
and  first  began  teaching. 

Photography  is  Professor  P()llard'> 
chief  hobby  and  his  master's  thesis  dealt 
with  this  subject  in  some  degree.  It 
was  entitled  "Interpretation  of  Engi- 
neering   Soil    Types    from    a    Studs     of 


FKOK.  WILLIAM  S.  POLLARD 

.Aerial  Photographs."  -At  present  he 
maintains  two  cameras;  one  for  black 
and  white  and  one  for  color. 

Besides  keeping  busy  with  his  wife 
and  one  son.  Professor  Pollard  is  one 
of   the   faculty   advisors  of   Chi    Epsilon. 
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Martin  Goldstein,  Chem.  E.  '55 
Chem.  E.  '54 

the  ci\il  engineering  honorar\.  He  i; 
also  a  member  of  Sigma  Xi,  scientific 
research  honorary,  Theta  Xi,  social  fra- 
ternity, and  a  junior  member  of  .ASCL. 

AL    VEJAR 

Al  Vejar,  our  new  editor  of  the 
Technograph  actually  needs  no  intro- 
duction. He  has  introduced  himself 
through  several  fine  articles  during  the 
p.ist  vear.  Hut  though  you  already  know 
Mr.  Vejar,  we  thought  you  would  like 
to   hear   a   little   more   about   him. 

Al  is  a  transplanted  Californian.  He 
was  born  in  Los  .Angeles,  but  later 
moved  to  Danville,  Illinois.  He  grad- 
uated from  Danville  high  in  1040  and 
continued  on  to  school  at  the  University 
of  California  in  Hcrkley.  Al  pledged 
Pi  Kappa  Alpha  and  later  served  as 
historian  for  the  fraternity.  He  was 
very  active  in  all  phases  of  campus  life, 
being  an  assistant  editor  of  the  Cali- 
fornia Engineer,  treasurer  of  the  I  ni- 
versity  of  California  symphons  forum, 
publicity  director  for  the  sophomore 
class,  and  a  member  of  the  sophomore 
council. 

Al  transferred  to  Illinois  in  Sep- 
tember, 1051.  In  addition  to  his  work 
on  the  Tech  staff  here,  Al  has  been  a 
student  senator,  regional  vice  president 
of  Student  Affairs  for  the  NSA,  and 
chairman  of  the  Student  Senate  Educa- 
tional .Affairs  committee. 

.Al's  hobbies  include  firearms,  sports 
cars,  sailing,  and  travel.  He  went  to 
japan,  China,  and  the  Philippines  la.st 
summer  and,  travele<l  from  Canada  to 
Mexico  this  summer,  co\ering  36  states 
in  between.  His  love  life  centers  around 
a  Kappa  Kappa  (lamma  named  Gret- 
chen  (luin,  "with  whom,"  Al  says,  "I 
have  been  engaged,  pinned,  and  semi- 
permanently unengaged  over  the  past 
four  \ears." 

As  to  his  future  plans,  Al  would  like 
to  make  his  home  in  or  around  San 
Francisco.  Heing  an  ROTC  enioUee,  his 
jilans  for  the  near  future  are  alreadx  ile- 
cide.l. 

PROFESSOR  W.  C.  HUNTINGTON 

As  head  of  the  civil  engineering  de- 
partment, Professor  W.  C.  Huntington 
brings  to  engineering  at  Illinois  a  wealth 
f)f  experience,  both  in  educational  work 
and    in   practical   engineering. 


Professor  Huntington  graduate<l  from 
the  I'niversity  of  Colorado  in  1010. 
After  working  in  the  field  for  a  year, 
he  returned  to  Colorado  as  an  instructor 
and  as  a  structural  engineer  for  Dean 
M.  S.  Ketchum  who  carried  on  a  con- 
sulting practice.  In  1017  he  was  placed 
in  charge  of  the  university  construction 
IMogram,  and  in  1010  was  made  head 
of  the  Civil  Engineering  Department. 
In  former  capacity  he  did  the  prelimin- 
ary planning  and  structural  design  and 
was    ropiMisible    for    the   construction    of 


AL  VEJAR 

several  ot  the  buildings,  constructed  of 
stone  from  the  nearby  mountains,  which 
have  made  the  Colorado  campus  one 
of  the  nation's  most  beautiful.  During 
this  period  the  Colorado  football  stad- 
ium was  built.  The  stadium  was  of  the 
sunken  bowl  type,  fitting  neatly  into 
the  natural  contour  of  the  ground.  The 
surveying  for  the  stadium  was  done  as 
a  student  project.  The  advantageous  site 
made  it  possible  to  construct  the  25,000 
capacity  stadium  for  only  two  dollars 
a  seat. 

Professor  Huntington  came  to  Illinois 
in  1026  as  head  of  the  Civil  Engineering 
Department.  During  his  stay  here  he 
has  had  many  responsibilities  other  than 
those  of  a  department  head.  In  103.? 
he  was  assigned  the  task  of  forming  an 
engineering  organization  for  the  Civil 
Works  .Administration  in  Illinois  which 
was  the  forerunner  of  the  PWA.  This 
organization  was  responsible  for  ad- 
ministering $60  million  worth  of  pro- 
jects emploving  a  peak  of  234,000  men. 
In  1035  tile  CE  staff,  together  with 
the  staffs  of  the  State  Geological  and 
^V,•lter  Surveys,  studied  the  possibilities 
((Continued  'in  />(igf  40) 
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Bruce  Burgess,  Editor 


PIER  IN  THE  PUDDLE 

The  name  engineer  was  first  applied 
by  the  Romans  to  the  Military  men 
who  made  the  roads  and  bridges  and 
works  of  "water-supply"  tor  their  mili- 
tary campaigns.  These  men  later  were 
formed  into  units  and  called  Military- 
Enginee'rs.  When  the  wars  were  sus- 
pended, these  engineers  turned  their 
knowledge  and  skill  to  making  roads 
and  water-supply  plants  and  lines  for 
Rome  and  other  cities  of  the  Roman 
Empire.  Shortly  thereafter  they  were 
called  civilian  engineers.  This  term  in- 
cluded everything  except  military  en- 
gineering. 

The  meaning  of  Ci\il  P^ngineering  is 
now  restricted  to  apph  principally  to 
the  design  and  construction  of  railroads, 
bridges,  buildings,  canals,  docks,  harbors, 
tunnels,  roads,  sewers,  and  water-supply 
and  treatment  works. 

The  curriculum  in  Civil  Engineering 
is  such  a  broad  one,  that  men  trained  in 
thi.s  field  can  be  found  at  the  top  in  all 
walks  of  life. 

All  civil  engineering  students  are  en- 
rolled in  the  same  courses  —  with  a 
slight  deviation  for  sanitary  and  hy- 
draulic engineers — for  the  first  three 
years  of  their  college  career,  specializing 
in  their  fourth  or  senior  year. 

The  curriculum  at  the  Na\\  Pier 
covers  the  first  two  years  of  the  civil 
engineering  curriculum,  after  which  the 
student  is  automatically  transferred  to 
Urbana  to  complete  his  last  two  years. 
At  Navy  Pier  the  basic  mathematics  and 
physics   is   given    along   with    courses    in 


building  construction,  concrete  and  sur- 
veying. The  boys  at  Navy  Pier  join 
with  those  at  Urbana  yearly  at  a  sur- 
veying camp  in  Northern  Minnesota. 
Here,  for  five  weeks  the  boys  are  given 
field  practice  in  surveying,  returning 
to  school  in  the  fall  to  complete  their 
surveying  education  with  a  course  in 
route  surveying. 

At  Navy  Pier,  civil  engineering  stu- 
dents have  an  active  student  chapter  of 
the  American  Society  of  Civil  Engi- 
neers. They  also  belong  to  the  mid-west 
conference  of  Student  Chapters  along 
with  eighteen  other  mid-west  engineer- 
ing schools.  The  last  meeting  of  this 
conference  was  held  at  Iowa  State  Col- 
lege at  Ames,  Iowa.  Mr.  Robert  Olaf- 
son  of  the  Navy  Pier  was  elected  Presi- 
dent for  the  ensuing  year,  the  confer- 
ence will  therefore  be  held  at  Na\y  Pier 
sometime  next  April. 

The  Student  Chapter  at  the  Pier  is 
very  much  alive  and  the  members  hold 
annually  a  picnic  and  a  dance.  These 
are  clo.sed  affairs  and  only  civils  and 
their  dates  participate.  The  boys  have 
a  lot  of  fun  and  good  fellowship. 

Last  October  the  Student  Chapter 
sent  its  President.  Mr.  Hen  Svoboda,  to 
represent  them  at  the  Antuial  Meeting 
of  the  American  Society  Civil  Engineers 
in  New  York.  The  annual  meeting  of 
the  Parent  Society  this  year  and  inci- 
dentally its  hundredth  anniversary  will 
be  held  in  Chicago.  The  civil  students 
at  Navy  Pier  along  with  students  from 
Northwestern  and  I.  I.  T.,  will  take  an 
active  part  in  the  convention. 

Each   year   in   April    the    L  .   of    I.    at 


Navy  Pier  holds  an  Open  House  to 
which  the  parents  and  friends  of  all 
students  are  invited.  The  civils  always 
have  an  exhibit  typical  of  what  has 
been  done  in  class  work.  Samples  of 
student  work  was  exhibited  as  well  as 
extra-curricular  activities.  Several  stu- 
dents brought  in  the  results  of  their 
hobbies  this  year.  The  interest  that  was 
shown  in  our  exhibit  indicated  that  the 
Open  House  was  very  successful.  J.  C. 
Chaderton  is  the  Sponsor  of  the  Student 
Chapter  of  Civil  Engineers  at  the  Pier. 
High  school  students  are  invited  to  come 
in  and  talk  o\er  their  ambitions  with 
him. 


ENGINEERING  SOCIETIES 

AIEE-IRE 
At  the   May    12  meeting  the  election 
of  officers  was  held   and   the  following 
members    were    elected : 

Donald  Davoust  —  Chairman 
Paul   Lifka  —  V^ice  Chairman 
Norman   Horn  —  Secretary 
Ronald  Sparks  —  Treasurer 
Jack    Campbell    —   Student    Engi- 
neering Representati\e. 
After  the  election  proceedings  an  ani- 
mated movie  describing  the  basic  princi- 
ples of  jet   propulsion   was  shown.   The 
society  is  plaiuiing  a  well  regulated  and 
full   program   for  this   fall. 

AIA 
The  American  Institute  of  Architects, 
student  chapter.    Navy  Pier,  held  a  pic- 
nic June  11th  in  Thatcher's  Woods  as 
a    climax    to    an    outstanding    semester. 
(Continued  on  page  40) 
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skiiiiiiiiiio  iiidii^triiil  headlines 


edited  by  Charles  LaRobadier,   ME.  '55 


Power  for  Defense 

This  .U-ton  segment  is  one  of  three 
such  parts  that  make  up  the  stator  of 
a  ,?\SSS-kva  generator  being  built  by 
Westinghouse  at  East  Pittsburgh,  Pa.. 
for  the  V.  S.  Engineers'  hydro-electric 
project  at  Huggs  Islaiul,  Virginia.  Power 
generated  at  the  Roanoke  River  ilani 
will  be  utilized  at  Langley  Field,  an  im- 
portant air  base  near  Norfolk.  Six  such 
generators  will  be  built  for  this  project. 

Glycerine  Solves  a  Glass 

Industry  Problem 

W.  T.  Davies.  Plant  Manager  of  Ap- 
plicolor.  Inc.,  has  cited  glycerine  as  hav- 
ing been  the  solution  to  what  he  calls 
the  toughest  ceramic  problem  he  ever 
faced  in  his  25  years  in  the  industry. 
The  problem  came  up  in  the  automatic, 
over-all  spraying  of  glass  jars  and  bot- 
tles  with   glass  enamel.    Flint   glassware 


worked  well  in  tin-  proces.s.  but  np:il 
jjlass — the  smooth,  opaque  glass  used  tor 
cosmetic  and  ointment  jars — behaved  as 
if  it  were  in  some  way  contaminated 
witii  oil.  As  soon  as  the  spray  hit  the 
eiianiel  would  tear  or  break,  wijh  the 
result  that  usually  more  than  5(1  per 
cent  of  each  run  had  to  be  wiped  off 
ami  spra\ed  over.  This,  of  course,  ruined 
production  and  ran  cost^  up  cnorlll"ll^ly. 
Several  cures  for  the  trouble  wen- 
tried  without  success,  and  finally  in  a 
search  for  wetting  agents,  mixtures  of 
glvcerine  and  alcohol  were  used.  In  Mr. 
Davies  words,  the  results  this  time  were 
ama/.ing.  As  soon  as  the  enamel  contain- 
ing the  combination  of  glycerine  and 
alcohol  reached  the  opal  ware,  tearing 
stopped  and  the  enamel  went  on  smooth- 
ly and  without  interruption.  Four  to 
eight  ounces  of  a  13  per  cent  glycerine 
in  alcohol  solution  in  each  50  pounds 
nf  enamel  slip  was  found  to  give  the 
best   results. 


Aircraft  Armament  Carrier 

Final  check  is  being  made  on  a  pro- 
duction model  pylon  prior  to  its  ship- 
ment to  Republic  Aviation  Corporation. 
Farmingdale,  New  York.  The  pylon  is 
suspended  beneath  each  wing  of  F-S4 
Thunderjets  and  is  used  to  carry  auxili- 
ary fuel  tanks  or  armament  such  as 
bombs,  rockets,  or  napalm  tanks.  The 
electrical  and  air  control  system  permits 
jettisoning  fuel  tanks  or  armament  and. 
if  necessary,  the  pylon  itself.  The  pylon, 
which  requires  extremely  precise  manu- 
facturing techniques,  is  being  produced 
by  Westinghouse. 


A  37-ton  stator  part  for  a  large  generator.  (Courtesy  of  Westinghouse.) 
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Making  a  final  check  on  produc- 
tion model  pylon  prior  to  ship- 
ment.   (Courtesy    of   Westinghouse.) 

Electrical  Deodorant 

In  l'*4S  Westiiigiiouse  introduced  a 
deodorizing  lamp  that  utilized  ozone  to 
destroy  odors.  This  lamp  emits  ultra- 
violet rays  with  a  wave  length  of  about 
1K50  Angstom  units.  These  radiations 
change  some  of  the  oxygen  surrounding 
the  bulb  into  ozone,  which  then  oxi- 
dizes the  odor  molecules  in  the  air. 
Thousands  of  these  ozone  lamps  are 
used  in  clothes  dryers,  washers,  and  in 
beverage  machines.  Now,  as  a  result  of 
a  completely  unrelated  lamp  engineering 
iiucstigation,  a  more  powerful  ileodoriz- 
ing  lamp  has  been  developed. 

The   new   lamp,   called   the   Odorout. 
was    developed     by     F.     H.     Rixton    of 
(Continued  on  page  32) 
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Nature  was  ivorkmg  for  you,,,a  billion  years  ago 

Age-old  natural  gas  —  changed  beyond  recognition  by  the 
hand  of  science  —  is  in  nearly  everything  that's  new  today 


Geologists  tell  us  that  centuries  ago  mountains  rose  and 
crumbled  .  .  .  oceans  formed  and  disappeared  .  .  .  and  great 
masses  of  plant  and  animal  life  were  buried  under  layers 
of  earth,  rock,  and  water.  Gradually,  chemical  reactions 
changed  that  buried  matter  into  oil  and  natural  gas. 
IT  IS  IMPORTANT  TO  ALL  OF  US- Natural  gas  came  into 
its  own  within  the  liletinie  of  many  of  us.  Its  great  impor- 
tance began  when  scientists  learned  to  separate  and  use  its 
parts.  Out  of  this  work  in  the  field  of  petro-chcmistry  came 
"Prestone"  anti-frecze,  the  all- winter  tvpe  that  look  the 
worry  out  of  cold  weather  driving.  Then  there  are  today's 
plastics.  Some  are  so  soft  and  pliable  that  thev  make  beau- 
tiful, long-lasting  curtains  and  drapes  for  your  home.  Others 
are  so  tough  and  enduring  that  thev  are  used  to  protect  th;" 
bottoms  of  ocean  liners.  Natural  gas  products  are  impor- 
tant ingredients  in  nearK  all  of  them. 

FROM  ANTI-FREEZE  TO  FUEL-\^'herever  vou  turn,  there's 
something  that's  been  made  better  bv  the  mastic  touch  of 


chemistry.  It  brings  vou  many  of  today's  life-saving  wonder 
drugs  . . .  man-made  fibers  for  exciting  new  textiles  . . .  hun- 
dreds of  useful  chemicals  .  .  .  and  also  "Pvrofax"'  gas,  the 
modern  bottled  gas  for  home,  farm,  and  industry. 
UCC  AND  CHEMISTRY  — The  people  of  Union  Carbide 
pioneered  in  producing  synthetic  organic  chemicals.  Today, 
their  plants  turn  out  more  than  350  of  these  versatile  chem- 
icals for  industry  to  use  in  making  the  things  that  serve 
you  so  well. 

STUDENTS  and  STUDENT  ADVISERS:  Learn  more  about  the  many 
fields  in  ivhirh  rnivii  C.iirbiile  nfjers  career  opportunities.  Write  for 
the  free  illustrated  booklet  "Products  and  Processes"  which  de- 
scribes the  various  activities  of  VCC  in  the  fields  of  Alloys.  Car- 
fioys.  Chemic.ii.s.  Casks,  and  Plastics.  Ask  for  booklet  1-2. 

Union  Carbide 

AAZJ     CARBON    CORPORATION 

30    E.\ST    42ND    STREET       |||l^^       NEW      YORK      17,     .\  .    Y. 


UCCs  Traih'-uuirhid  Prochirts  of  Alloys,  Carbons,  Clicinicals.  Cast's,  and  Plastics  include 

Prestone  and  Trek  Anti-Freezi-s-  Evekeahy  Khi-Iiliglit~  :in(l  B;iUories  •  .\  ATIONAI.  Carbons  •  AcHESON  Electrodes  •  Pyrofax  Gas 
Ei.Ef.TROMET  Alloys  and  Metals  •  HayNES  StELLITE  Alloys  •  PreST-0-LitE  Acetylene 

Dynel  Textile  Fibers  •  Hakelite,  Krene,  and  Vinylite  Plastics  •  Linde  Oxygen  •  Synthetic  Organic  Chemicals 


OCTOBER,  1952 


17 


mineral  exploration  by  .  . 


Airborne  Magnetometer 


bv  Martin   Goldstein,   Chem.   E.  '55 


Thf  airborne  niagiu-tomi-tfr  rfct-ntlv 
liiscovfrcd  a  niassivi-  magiu-titc  b(nl\, 
overlooked  in  many  past  ground  studies, 
in  eastern  Pennsvlvania.  The  body 
which  is  at  a  <lept"h  of  1.500  to  3.000 
feet  shows  no  apparent  surface  expres- 
sion. The  acroniagnetic  survey,  flown 
by  Aero  Service  Corporation,  covered 
900,lX)0  acres  and  cost  le.ss  than  7c  per 
acre. 

Extensive  ground  exploration  in  this 
part  of  Pennsylvania  yielded  many  dis- 
coveries, but  no  really  important  large 
ones.  Since  magnetite,  a  highl\  magnetic 
ore,  was  expected,  the  use  of  the  mag- 
netometer was  indicated.  It  was  chosen 
for  six   reasons : 

1.  High  setisitivity. 

2.  Continuous  record. 

3.  Freedom  from  surface  accidentals. 

4.  Speed  and  detail. 

5.  Successful    exploration    record. 

6.  Conclusiveness   of   its  survey. 
Since    the    ground    studies    had    been 

scattered  and  inconclusive  due  to  gaps 
caused  by  terrain  difficulties  and  prop- 
erty considerations,  the  geologists  knew 
that  only  the  aerial  survey  permitted  a 
quick,    broad,    conclusive   search. 

Three  test  magnetometer  flights — 
one  at  300  feet,  one  at  500  feet  and  one 
at  1,000  feet,  all  flown  with  the  flight 
traverse  perpendicular  to  the  structure 
— were  flown  over  a  known  magnetic 
body.  A  satisfactory  signal  at  500  feet 
terrain  clearance,  a  convenient  and  safe 
operating  altitude,  led  to  this  height  as 
the  normal  altitude. 

Although  the  30  day  survey  showed 
many  significant  magnetic  highs,  man\ 
as  much  as  5,000  gammas  variance  in 
a  few  seconds,  all  were  not  commercial 
orebodies.  The  readings,  however,  did 
reflect  differences  in  sub-surface  struc- 
ture, but  it  was  necessary  to  correlate 
the  geologic  information  in  the  field 
with  the  magnetic  data  to  determine 
the  significance  of  the  magnetic  record. 

It  was  established  that  the  aerial 
survey  uncovered  a  massive  concentra- 
tion of  magnetic  ore  in  the  Paleozoic 
limestone  underlying  the  Tria.ssic  sedi- 
ments of  the  area.  Later  diamond  drill- 
ings established  the  body  lay  at  a  depth 


of  1,500  to  3,000  feet  with  practica!l\ 
no  surface  expression,  but  the  magnetic 
information  alone  permitted  property 
acquisitions. 

The  sur\ey  plane  was  a  twin-engine 
Beechcraft,  a  stable  workhorse  craft 
which  has  been  extensively  used  in  sur- 
veys in  the  I  nited  States  .ind  Canada, 
with  complex  electronic  recording 
equipment.  Because  a  motor  failure  in  a 
single-engine    plane    at    500    feet    is    not 


.  and  What  It  lavaalad 


A  magnetic  peak,  such  as  this,  was 
picked  up  over  an  iron  ore  deposit 
by  an  airborne  magnetometer  and 
recorded  on   a  continuous  tape. 

health),  a  twin-engine  craft  is  always 
used  for  low-altitude  aeromagnetic 
work. 

rile  magnetometer  emploxed  was  the 
high  sensitivity  instrument  pioneered 
and  developed  by  the  (julf  Research  and 
Development  Company  in  1947.  It  is 
especially  useful  in  mineral  surveys  be- 
cause of  its  great  speed  of  response. 
The  (luif  instrument  responds  depend- 
ably to  a  great  variation  (  10,000  to  1  ^,- 
000  gammas  in  a  short  distance  with  the 
survey  plane  moving  at  about  200  feet 
per  second),  and  it  is  connected  to  a 
I^-eds  and  Northrup  recorder,  adapted 
to  keep  pace  with   the   rapidly  changing 


peaks  ;uid  \alle\s  of  the  magnetic  sig- 
nal. Since  the  magnetic  record  must  be 
made  precisely  and  quickly  to  keep  the 
significant  differences  from  being  lost, 
it  is  the  key  to  the  survey  success. 

The  plane's  terrain  clearance  was  con- 
tinually recorded  with  a  special  RCA 
recording  radio-altinn'ter,  and  the  flight 
path  was  recorded  with  a  "Sonne" 
camera,  a  gyrostabilized  strip  35  mm. 
camera.  At  frequent  intervals  the  Sonne 
film  and  the  magnetometer  tape  were 
marked,  so  that  the  magnetic  record  anil 
flight  path  are  clearly  correlated. 

The  survey  flight  lines  were  laid  out 
at  ^-mile  intervals  roughly  at  right 
angles  to  the  regional  strike,  on  existing 
topographic  maps  obtaine<l  from  the 
L,  S.  ( icologica!  Survey.  Photo-mosaics, 
to  which  these  lines  were  transferred, 
were  used  for  actual  flight  guidance, 
and  for  identification  of  the  flight  path 
photographs.  This  survey  was  flown  in 
midwinter  as  aeromagnetic  s\irve\s  often 
are,  with  correlating  ground  studies 
planned  for  spring  and  summer  work. 

The  survey  crew,  consisting  of  a  pilot, 
co-pilot  photographer  and  magnetometer 
operator,  took  off  each  day  at  daylight 
and  on  second  flights  flew  almost  to 
dusk,  covering  as  main'  as  100,000  acres 
ill  a  single  da>.  Each  night  the  film  was 
developed  ami  inspected  and  the  magne- 
tometer and  altimeter  records  checked. 

Since  the  "raw"  magnetic  data  is 
often  significant  for  so  strongly  mag- 
netic a  material,  geologists  studied  the 
results  of  the  survey  each  day.  (With 
less  magnetic  materials  the  field  work 
would  wait  for  magnetic  intensity  maps 
to  provide  a  broad  picture  of  trends 
within  the  area.)  Though  .Aero  Surve\ 
has  compiled  a  dependable  1  (lanima 
map,  the  usual  maps  are  .it  ^  or  10- 
gamma  contour  intervals. 

Today,  when  there  is  a  growing  in- 
terest among  companies  in  blind  areas 
contiguous  to  known  deposits,  the  aero- 
magnetic method  makes  it  feasible  to 
canvass  such  areas  rapidh,  economicalh 
and  conclusiveh.  It  appears  that  a 
number  of  mining  companies  will  use 
this  tested  new  exploration  tool  to  do 
this. 
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^e^  ^et^ /^eaua^n^e</ ' 


•  It  takes  all  kinds  of  engineers  to  design,  produce  and  distribute  SQUARE  D's 
broad  line  of  electrical  equipment. 

•  Throughout  its  years  of  expansion  Square  D's  prime  source 

of  engineering  talent  has  been  schools  such  as  yours.  -  —  ——  —  — :  -  - 

Not  only  electrical  engineers.  Mechanical  and 
industrial  engineers,  too. 

•  Would  you  like  to  know  more  about  Square  D 
and  the  opportunities  we  offer? 


SQUARE  D  COMPANY,  Depl.  SM-1 
6060  Rivord  Street,  Detroit  1 1,  Michigan 

I'd  like  a  copy  of  Square  D's 
"Get-Acquainted"  brochure. 


Mail  the  Coupon  \ 

. . .  for  your  copy  of  a  16-page    ' 
"Get-Acquainted"  brochure 

which  tells  all  about  Square  D, 
its  products,  services,  markets 
and  opportunities. 


Name- 


School- 


Address- 
City 


SQUARE   D   COMPANY   CANADA    LTD.,  TORONIO  .  SQUARE   0  de  MEXICO,   S.  A.,  MEXICO   CITY,  D.  F. 


OCTOBER,  1952 
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ME . . . 
/an  AIRCRAFT  engineer? 


I 


But  I  haven* t     majored  in  j 

^v       aeronautical  engineering     ^^^ 


That  doesn't  matter. 

/ 

'<  Lockheed  can  train  you.,. 


at  full  payi 


It's  your  aptitude,  your  knowledge  of  engineering  principles, 
your  degree  in  engineering  that  count. 

Those-plus  the  opportunity  Lockheed  is  offering  you-are  all  you  need  for  a 
career  as  an  aircraft  engineer.  In  Lockheed's  special  program  for  engineering 
graduates,  you  may  go  back  to  school,  or  you  may  convert  to  aircraft  work  by 

doing- on-the-job  training.  But  whichever  it  is,  you  receive  full  pay  while  learning. 

But  Lockheed  offers  you  more  than  a  career.  It  offers  you  a  new  life,  in  an  area 
where  living  conditions  are  beyond  compare.  Outdoor  living  prevails  the 
year-'round.  Mountains,  beaches  are  an  hour  from  Lockheed. 

See  your  Placement  Officer  today  for  tfie  details  on  Lockheed's  Aircraft  Training  Program 
for  engineers,  as  well  as  the  better  living  conditions  in  Southern  California. 

If  your  Placement  Officer  is  out  of  the  illustrated  brochures  describing  living  and 
working  conditions  at  Lockheed,  write  M.  V.  Mattson,  Employment  H/lanager 


This  Plane  made  History 


The  P-38  Lightning-  first  400  mile 
per  hour  fighter-interceptor,  the 
"forl(tailed  Devil"  that  helped 
win  World  War  II. 


This  Plane  is  making  History 


^rr/'/^f^r/K. 


rcraft  Corporation 


Burbank,  California 


The  Super  Constellation-  larger,  faster, 
more  powerful;  the  plane  that  bridges 
the  gap  between  modern  air  transport 
and  commercial  jet  transport. 

This  Plane  will  make  History 


The  jet  of 

the  future- the  plane 

you  will  help  create— 

belongs  here. 


This  plane-  which  exists  only  in 
the  brain  of  an  engineer  like  yourself 
-  is  one  reason  there's  a  better 
future  for  you  at  Lockheed.  For 
Lockheed  will  always  need  engineers 
with  ideas,  engineers  with 
imagination,  engineers  who  build 
the  planes  that  make  history. 
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It  sparked  an 


electronic  revolution! 


The  2A  Transistor  illustrated  is  designed  to  fit  a  plug-in 
socket.  In  one  use  in  tlie  Bell  System,  ribbon  leads  are 
employed  as  shown  above. 


Perhaps  you've  heard  something  about  the 
transi.stor — a  tiny  and  mechanically  simple  elec- 
tronic device  based  on  an  entirely  new  prin- 
ciple. It  can  do  many  things  a  vacuum  tube  can 
do — yet  its  greatest  possibilities  may  lie  in  ap- 
plications where  vacuum  tubes  have  not  been 
used. 

A  few  years  ago  this  revolutionary  device  was 
invented  and  experimentaUy  made  by  scien- 
tists at  Bell  Telephone  Laboratories.  Today, 
several  types  of  transistors  are  in  production 
at  Western  Electric — manufacturing  unit  of 
the  Bell  System. 

This  didn't  just  happen!  Its  manufacture  is  the 
result  of  a  lot  of  teamwork  by  Western  Electric 
engineers  of  varied  skills  and  training. 

Transistors  are  unimpressive  looking  little 
things,  but  don't  let  that  fool  you!  The  most 
deUcate  metallurgical  and  manufacturing  skills 


are  required  in  their  production.  In  one  type  of 
transistor  there  are  three  thin  adjacent  regions 
of  germanium,  each  region  containing  chemical 
elements  in  exact  quantities,  the  whole  unit 
being  no  larger  than  the  head  of  a  match!  Suit- 
able leads,  or  wires,  must  be  positioned  in  proper 
relation  to  these  layers  with  utmost  accuracy, 
using  microscopes  and  oscilloscopes. 

Transistors  can  do  many  things:  transform 
radio  energy  for  driving  a  telephone  receiver  or 
loudspeaker— amphfy  weak  signals — generate 
a-c  current — convert  a-c  to  d-c — respond  to 
light — increase,  decrease  or  halt  the  flow  of 
current.  Small  and  rugged,  they're  going  to  work 
today  in  the  Bell  System  and  m  varied  types  of 
mUitary  equipment. 

Quantity  producing  these  mighty  mites — with 
laboratory  precision— is  typical  of  many  for- 
ward-looking engineering  projects  at  Western 
Electric. 


msternBeanc^ 


[^)    A  UNIT  OF  THE   BELL  SYSTEM  SINCE   1882 
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bv  Oliver  Smith,  M.E.  '54 


While  looking  in  the  Farmers'  Alma- 
nac for  a  jjooil  day  to  go  fishing,  I 
canu-  across  an  annising  recipe  which 
seemed  a  little  unusual,  but  ne\ertheli-ss, 
should  prfiduce  gooil   results.   Here  it  is: 

RKCll'i;  R)K  KDLCATION 
Take  a  cup  of  thinking,  2  cups  ot 
dreams,  from  4  to  8  years  of  youth 
(depending  on  how  strong),  3 J/,  cups 
of  persistence,  3  teaspoons  of  ability,  1 
cup  of  cooperation,  a  teaspoon  of  bor- 
rowing, 1  cup  of  good  books  ami  lec- 
tures and  teachers,  1  cup  of  health,  and 
1  cup  of  plans  made  and  followed 
through.  Cream  the  thinking  and  the 
dreams.  Add  the  years  and  beat  until 
creamy.  Sift  persistence  and  ability  to- 
gether and  add  alternately  with  the  co- 
operation to  the  first  mixture.  Adil  boi- 
rowing  books,  lectures,  teachers,  health 
and  plans.  Fold  in  the  years  of  youth, 
beaten  stiff.  Bake  in  any  moderateh' 
good  college  or  university.  Time  in  col- 
lege, 4  or  more  years,  depending  on 
how  you  like  \our  cake.  Temperature, 
plenty  hot.  Servings  will  last  tor  life. 
•        ••        t 

At  a  recent  bull  session  we  happened 
to  get  on  the  subject  of  honorary  so- 
cieties when  someone  brought  up  Phi 
Hcta  Kappa.  This  honorary  organiza- 
tion, which  requires  one  to  rank  in  the 
upper  ten  per  cent  of  his  class  for  mem- 
bership, has  one  of  the  strangest  lists 
of  people  among  its  ranks.  .Air.on;:  the 
many  notables  are  Bob  Taft.  Dr.  Ralph 
Bunchc,  Fred  Vinson,  Bernard  Baruch, 
and  twelve  former  presidents  of  the 
I  nited  .States.  Moe  Berg,  catcher  for 
the  Boston  Red  Sox,  Jeanne  Cagney. 
and  Tommy  Tucker  also  show  the  vari- 
ation in  members.  The  ones  that  proved 
amusing  were  the  less  notables,  but 
nevertheless  interestitig  i  n  d  i  v  i  d  u  a  Is. 
Take,  for  instance,  the  flag  pole  sitter, 
the    prf)fessional    roller    skater,    a    pick- 


pocket and  e\en  ;i  man  who  lives  the 
life  of  an  eskinio  in  the  .Arctic  because 
he  wants  seclusion.  To  top  it  off,  a  man 
•ind  wife,  who  both  hold  the  ke\  are 
proprietors  of  a  nudist  camp  in   Idaho. 

Once  again,  just  for  their  sheer  love 
of  knowledge,  millions  of  students  flock- 
ing back  to  their  institutions  of  learn- 
ing. To  most  of  us  it  means  another 
year  of  working  and  struggling  to  pass 
a  course  with  the  highest  mark  attain- 
able. What's  the  use  of  overdoing  it 
though,  and  going  into  a  hermit  stage 
cutting  off  all   contact  with  society? 

So  man\  individuals  that  are  known 
to  us  will  bury  themseK  cs  in  tlieir 
books  and,  although  it  is  deliniteh  un- 
necessary, will  stay  there  until  the  se- 
mester is  completed.  They  feel  that  the\ 
have  no  time  for  anything  else,  and  in 
the  majority  of  cases,  the\  don't.  Stu- 
dents will  cuss  up  and  down  that  the\ 
are  getting  too  nuich  homework  aiiil 
that  their  instructors  are  unfair  with 
them.  I  am  of  the  opinion,  however, 
that  the  faidt  lies  with  the  st\ident 
rather  than  the  instructor. 

Common  to  all  of  us  are  those  in- 
di\iduals  who  will  sit  and  grijie  all 
night  when  they  have  a  load  of  home- 
work rather  then  digging  in  and  getting 
it  done.  Then  when  thc\'  do  finally  re- 
sign themseKes  to  the  fact  there  is  no 
alternative  but  to  get  started  on  home- 
work, the\-  spend  all  night  on  one  sub- 
ject and  scribble  something  on  the  paper 
to  h.-uid  in  for  the  other  subjects,  so 
as    to    get    at    least    partial    credit. 

It  has  come  to  my  knowledge  that 
studying  can  be  done  more  efficiently 
if  some  sort  of  a  system  is  used,  or  a 
definite  procedure  is  followed.  By  mak- 
ing a  few  considerations  one  can  easih 
work  out  a  system  to  use  in  his  studies. 

The  first  thing  to  consider  is  the 
time    element.    By    taking    a    couple    of 


minutes  before  you  dive  into  your  work 
for  the  sole  purpose  of  determining  how 
much  time  you  will  spend  on  each  sub- 
ject, \ou  will  not  be  caught  with  a 
multitude  of  work  to  be  done  in  an 
hour  or  so.  Divide  your  time,  putting 
the  important  courses  first,  .so  that  if 
anything  does  happen  to  hinder  your 
studies  you  will  at  least  have  the 
"heavier"  subjects  out  of  the  way.  If 
you  finish  the  homework  for  one  of 
your  courses  ahead  of  time  don't  hesi- 
tate to  go  directh'  into  the  next  sub- 
ject. By  no  means  should  you  spend 
more  time  on  an>'  one  subject  than  you 
have  planned  this  will  disrupt  your 
whole  schedule.  If,  by  a  strange  twist 
of  fate,  you  should  finish  early  then 
you  can  go  back  and  complete  some- 
thing that  you  left  earlier  in  order  to 
go  to  the  next  subject. 

The  comfort  of  the  individual  also 
plays  an  enormous  part  in  studying.  It 
would  be  well  to  put  yourself  in  the 
ernironment  that  is  most  conducive  to 
studying.  Have  everything  handy  .so 
that  it  won't  be  necessary  to  start  run- 
ning hither  and  yon  while  you  are  at 
work.  Seat  yourself  in  a  comfortable 
position  with  good  light.  Be  as  far  re- 
moved as  possible  from  any  distractions. 
In  short,  make  an  attempt  to  procure 
the   utmost  in   personal   easiness. 

The  things  mentioned  above  are  just 
some  suggestions  in  regard  to  studying. 
It  is  not  so  important  that  you  pre- 
cisely follow  these  instructions,  but  that 
\ou  make  ;m  earnest  attempt  to  system- 
i/.e  \()ur  school  work.  Different  individ- 
uals will  use  different  methods  accord- 
ing to  their  needs.  This  business  of 
systematic  studying  is  not  just  a  lot  of 
biuik — it  works!  Why  not  give  it  a 
trv? 

St  *  « 

Supersalesman :  One  who  sells  a  pre- 
fabricated  garage   to   a    purchaser   of   a 

raffle   ticket   for   a   new   car. 
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Make  the  First  Job  Count! 


by  PAUL  CLARK 
Application  Engineer,  Electric  Control  Section 

W  EST  ALLIS  WORKS 

{Graduate  Training  Course  2950) 
Iowa  State— EE— 1949 


I 


T  suDUENLY  occuiTcd  to  me  while  I  was 
a  senior,  looking  for  a  job,  that  my  first 
job  would  be  all  important.  In  a  way,  it 
was  going  to  be  almost  as  much  a  part  of 
my  schooling  as  my  last  year  at  "State." 

Since  then,  Tve  been  glad  I  thought 
of  it  that  way,  be- 
'^B^khjjk    I       cause  that's  what  the 
y^^^^kl      first  year  and  a  half 
I  'Hi      was  .  .  .  schooling. 

Among  other  things, 
I  learned  what  I 
wanted  to  do,  and 

tl     learned  a  lot  about 
■'-w^    W^k    products  and  indus- 
^  ^^H    try  problems.  But  I 
•^  ^^    give  much  of  the 
PAUL  CLARK         j,redit  for  the  great 
amount  I  learned  to  the  AUis-Chalmers 
Graduate  Training  Course  and  consider 
myself  \'ery  lucky  to  have  chosen  Allis- 


'^  Mi.  9. 


Power   Transformer  being  installed  in 
Midwest  utility. 

Chalmers.  Perhaps  a  quick  review  of  my 
own  experience  will  show  why  I  feel  that 
way. 

After  graduating  from  Iowa  State 
in  1949 

I  started  the  Allis-Chalmers  Graduate 
Training  Course  on  the  Steam  Turbine 
erection  floor.  From  there  I  went  to  the 
switchgear  and  pump  departments  to 
familiarize  myself  with  other  utility  equip- 
ment; and  from  there,  to  the  Motor  and 
Generator  section  which  at  the  time  was 
my  goal. 


Brain  of  a  giant  107,000-kw  si,,i 
Regulex  voltage  control.  Clark  liiid 

Arrange  Your  Own  Course 

From  this,  you  begin  to  see  the  freedom 
a  GTC  student  has  at  Allis-Chalmers. 
You  not  only  have  complete  freedom  in 
arranging  your  course,  but  you  can  change 
your  course  as  you  go  along  and  your 
interests  develop.  Best  of  all,  you  have  a 
widechoice,  because  Allis-Chalmers  builds 
such  a  wide  line  of  products. 

Even  after  getting  to  the  Motor  and 
Generator  section,  which  had  been  my 
original  goal,  I  had  a  chance  to  change  my 
mind.  While  I  found  a  certain  glamour  to 
the  big  motors  and  generators,  I  became 
really  intrigued  by  the  electrical  brains  of 
these  giants,  and  decided  to  go  to  the 
control  section  to  learn  more  about  them. 
I  have  been  working  there  ever  since. 

Today,  I  am  in  charge  of  pricing,  apply- 
ing and  promoting  the  sale  of  three  lines 
of  control  devices:  Rocking  Contact  volt- 
age regulators;  Rcgiilcx  voltage  regula- 
tors; and  liquid  rheostats.  Part  of  my 
time  is  spent  traveling  .  .  .  visiting  cus- 
tomers and  helpi  ng  district  office  salesmen. 


lurbo-gener.ilor  is  this  complex 
h  (.oiurol  a  lascinating  problem. 


The  time  spent  in  other  departments 
has  paid  off  too.  It  not  only  helped  me 
find  the  work  I  liked  best,  but  I  met  people 
in  departments  all  over  the  plant  that  I 
now  work  with  in  coordinating  jobs  for 
utilities.  Even  time  on  the  Steam  Turbine 
erection  floor  proved  valuable,  because  it 
helps  me  in  talking  shop  to  utility  men. 

Wide  Choice  at  A-C 

One  reason  you  have  such  a  wide  choice 
is  the  fact  that  Allis-Chalmers  makes 
equipment  for  every  basic  industry,  in- 
cluding electric  power,  cement,  mining, 
rock  products,  flour  milling,  and  steel. 
Just  to  give  you  an  idea,  here  are  some  of 
the  products  you  might  some  day  re- 
design, build  or  sell :  transformers,  steam 
condensers,  pumps,  motors,  blowers,  unit 
substations,  steam  and  hydraulic  turbines 
and  generators,  crushers,  kilns,  grinders, 
coolers,  rolling  mills,  sifters,  and  many 
others. 

That  diversity  can  mean  a  lot  to  you  in 
helping  you  find  the  job  you  want.  It  cer- 
tainly helped  me  make  my  first  job  count. 


ALLIS-CHALMERS  ^ 

For  information  call  the  Allis-Chalmers  District  Office  in  your  locality  or  write  to 
AUis-Chalmers  Manufacturing  Company^  Milwaukee  /,  Wisconsin 


OCTOBER,   1952 


23 


Reducing  noise  in  radar... 


Measuring  the  noise  figure  of  an  experimental  traret- 
ing-ware  tuhc  are  Dr.  A.  V.  Hacjj  [Tight)  head  cf  the 
Ek'ctnvt  Tube  Laboratories  at  Hughes,  and  Dr.  Dean 
U'ail^iiis  [lift)  one  oj  his  co-workers. 


In  the  operation  of  a  radar  system,  the  amount 
of  energy  reflected  from  small  targets  is 
very  minute.  The  over-all  sensitivity  and 
range  of  radar  depend  equally  upon  effec- 
tively generating  and  transmitting  consid- 
erable power  at  microwave  frequencies— 
and  upon  effectively  receiving  and  ampli- 
fying very  weak  echo  signals. 

An  important  limitation  in  receiver  sensi- 
tivity is  imposed  by  noise  that  is  created 
within  the  receiving  tubes— and  caused  by 
random  motion  of  electrons.  Because  the 
reduction  of  tube  noise  could  make  avail- 
able improved  techniques  to  the  designer 
of  many  types  of  microwave  systems,  a 
project  is  under  way  at  Hughes  Research 
and  Development  Laboratories  to  expand 
our  understanding  of  noise  phenomena  at 
high  frequencies. 

Studies  in  tube  noise  are  being  made  with 
the  newly  developed  traveliu^-ivavc  tube, 
sliown  on  this  page  in  actual  size.  This  tube 
has  the  unique  ability  to  amplify  micro- 
wave signals  over  a  wide  frequency  range, 
but  its  excessive  noise  has  hitherto  pre- 
vented its  extensive  use.  Methods  of  re- 


n  n  r\  ^^ 


ducing  noise  in  the  traveling-wave  tube 
are  being  devised  and  tested  at  Hughes, 
and  the  recently  obtained  noise  figure  of 
13  decibels  at  a  frequency  of  10,000  mega- 
J  cycles  is  proving  of  considerable  interest 

to  systems  designers. 

Positions  for  engineers  and  physicists  are 
available  in  the  Research  and  Development 
/     '  Laboratories.  If  you  would  like  to  learn 

^~  more  about  these  positions,  and  are  not 

now  engaged  ni  an  urgent  military  proj- 
ect, write  to: 

Hughes  Research  and  Development  Laboratories 
Engineering  Personnel  Department 
Los  Angeles  County 
Culver  City,  California 


AERIAL  PHOTO    .    .    . 

[(iniilltiutil  from   fiiigf  M) 

(•rt>  in  soutlu-rn  Illinois  was  accomp- 
lishfd  at  ^l.S4  per  acrf,  whtreas  grouiul 
surveys  for  a  lu-arbv  2,l)4S  acre  tract 
with  similar  terrain  cost  $1S>2  per 
acre.  Both  were  mapped  at  a  scale  ot  1 
inch  equals  100  ft.,  and  the  contom' 
interval  was  S  ft.  In  k<""P'';i1,  maps  at 
a  five  foot  contour  interval  cost  upward 
of  ^l.SO  per  acre;  10  ft.  interval,  ()()c 
per  acre  or  more;  20  ft.  interval,  .V^  to 
SOc  per  acre.  Of  cour.se,  the  cost  of  each 
mapping;  must  be  estimated  separately. 

Photo-maps  or  mosaics  vary  in  cost 
too,  according  to  scale  and  the  size  and 
shape  of  the  area.  This  cost  is  in  the  4 
to  6c  per  acre  bracket.  This  includes  the 
individual  photos  for  stereo  stuii\. 

Production   of  the  Maps 

The  aerial  photographs  are  the  base 
for  both  the  photomosaic  and  the  aerial 
topography  map.  Hefore  assembling  the 
mosaic,  the  photos  must  be  corrected  for 
minor  tilt  which  occurs  because  the  air- 
plane cannot  be  maintained  in  abso- 
lutely level  flight.  Adjustments  are 
made  too  for  the  .scale  difference  in 
photos.  These  occur  because  the  map- 
ping plane  photographs  peaks  and  val- 
leys from  the  same  fixed  altitude  so  that 
the  peaks  appear  at  a  larger  scale  and 
the  valleys  at  a  smaller  scale  than  ac- 
tually exists. 

Compilation  of  mosaic  or  photo-map 
is  tiot  simple  a  routine  of  glueing  or 
tacking  the  aerial  photos  to  a  base  .is 
you  would  assemble  the  pieces  of  a  jig- 
saw  puz/.le.    First,  grids   are   plotted   on 


tiie  ba.se  or  plot  board  over  «hich  the 
mosaic  is  assembled.  Next,  the  coordi- 
nate positions  of  the  control  points  are 
indicated  on  the  board.  These  control 
points  are  marked  on  the  aerial  photos, 
and  then  the  photos  are  placed  in  po- 
sition on  the  board.  The  photographs 
do  not  match  and  fit  together  perfectK 
because  of  the  tilt  and  difference  of  scale 
\mavoidable  in  aerial  photography.  So  a 
comparison  is  made  of  the  true  distances 
on  the  plot  hoarii  and  the  distances  seen 
oil  the  aenal  photo  to  establish  how- 
much  the  photo  must  be  tilted,  eiilargeil, 
or  reduced  to  fit  in  true  horizontal  po- 
sition in  the  finished  mosaic.  After  cor- 
rected prints  have  been  made,  they  are 
marked  with  the  control  points  and  as- 
sembled on  the  plot  board,  with  each 
photograph  placed  carefully  in  its  cor- 
rect position.  This  composite  is  then 
copied  as  a  photo-map. 

Compilation  of  the  tojiographic  map 
from  an  aerial  photographic  base  is  a 
more  complex  and  precise  process.  After 
the  tilt  in  the  original  photographs  has 
been  corrected,  they  are  \iewed  in 
stereo-plotting  devices  of  great  precision. 
The  stereo-plotting  instrument  gives  a 
third-dimensional  view  of  aerial  photo- 
graphs, and  the  operator  drafts  the  suc- 
cessive elevations  until  each  pair  of 
photos  has  been  contoured.  The  indi- 
vidual contoured  sheets  are  then  as- 
sembled and  the  finished  map  tracing  is 
made. 

In  .-lerial  topographic  mapping  a  mini- 
mum amount  of  ground  control  is  need- 
ed. Field-survey  parties  obtain  nine  \er- 
tical  control  points  for  each  pair  of 
photos,    ami     the    hori/ontal     control     is 


Although  not  quite  as  accurate  as  the  topographic  map,  the  aerial  con- 
tour map  records  a  wealth  of  cultural  detail  in  true  relative  scale. 


made  up  of  several  points  established 
along  each  flight  strip.  Hy  using  the  ne«- 
\V'ild  theodolite,  vertical  and  horizontal 
control  is  run  simultaneousK.  With  the 
network  of  ground  control  and  the 
stereo  pairs  of  photographs,  contouring 
with  the  stereo-plotting  instruments  can 
he  done  much  more  rapidh  than  plane 
tabling  and  interpolating  field  notes. 
Moreover,  the  aerial  topographic  may  is 
more  complete  since  details  such  as 
ponds,  buildings,  power  lines  and  fences 
are  reconied.  In  aerial  mapping  the 
practice  is  to  overfly  the  area  to  obtain 
the  boundry  features.  In  addition,  the 
maps  serve  as  a  base  to  plot  propert\ 
owners'  names,  drillhr)les,  outcrop  and 
other  data. 

Uses  Other  than  Miiiini; 

For  the  first  time,  in  the  fall  of  l'^S(l, 
Philadelphia  Klectric  Co.  inventoried  the 
,i"*  coal  piles  in  its  10  widely-scattered 
storage  sites  from  the  air  using  aerial 
photographs  and  modern  stercoscoping 
mapping  techniques  instead  of  rod  and 
level  surveys  on  the  ground.  These  are 
the   benefits   that  were  obtained  : 

1.  Final  fuel  inventory  figures  were 
obtained  in  10  days  instead  of 
several  weeks. 

2.  A  single  inventory  date  was  ob- 
tained for  all  stockpiles. 

3.  Results  accurate  within  3  to  S 
percent. 

4.  Cost  of  in\entor\  was  cut  25 
percent. 

^.  Survey  persomiel  were  freed  for 
other  important  work. 

\  ntil  two  \ears  ago  the  conipain  had 
used  coiuentional  topographical  survev 
methods  on  the  ground  to  determine 
the  contour  and  volume  of  coal  piles. 
Three  years  ago  this  inventory  methoil 
required  225  man  days  and  interrupted 
the  regular  work  of  the  surveyors  dur- 
ing the  period  of  the  inventory.  There 
were  other  headaches  too.  Some  of  the 
stockpiles  took  several  days  to  survey. 
.Additions  or  withdrawals  from  these 
piles  changed  their  volumes  and  made 
corrections  to  a  single  inventory  date 
difficult  if  not  impossible  to  accomplish 
with  any  degree  of  accuracy. 

Compaiu'  coal  stockpiles  are  located 
within  a  ,^l)-mile  circle  in  Philadelphia 
and  the  four  adjacent  counties.  Accord- 
ingly, it  was  possible  to  take  the  neces- 
sary aerial  photographs  of  all  ten  stor- 
age sites  in  a  single  afternoon.  When  a 
good  mapping  dav  occurred,  the  utility 
ws  notified  that  the  photographs  would 
be  taken  and  the  approximate  time  when 
the  plane  would  be  over  each  stock- 
pile site.  Company  personnel  on  watch 
noted  the  time,  and  the  mapping  plane 
flew  over  at  an  altitude  of  1,200  ft., 
and  so  fixed  exactly  the  inventory  hour. 
((''luliuiiril   on    /</!);<■   M) 
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SPRING  WIRE 


For  uniform  quality,  we're  sure  this  spring  wire 
is  the  best  we've  ever  made 


ROEBLIXG  is  about  the  largest  speeialty  wire 
manufacturer  in  America.  And  with  progressively 
improved  facilities  and  more  positive  controls  we 
are  constantly  turning  out  wires  \\ith  a  higher  uni- 
formity of  gauge,  finish  and  mechanical  properties. 
Among  these  products  that  save  preparation 
time  and  boost  production  for  users  are  mechanical 
spring  wires  including  hard  drawTi,  soft,  annealed 


or  oil-tempered  M.B.,  II. B.  and  Extra  H.B.;  music 
wire;  upholsterers'  spring  wire  and  valve  spring 
\vire . . .  all  in  a  full  range  of  physical  properties 
and  finishes. 

Reduce  your  machine  shut-downs  and  step  up 
overall  production  with  the  Roebling  specialty  wire 
that  will  meet  your  most  exacting  requirements. 
John  A.  Roebling's  Sons  Company,  Trenton  2,  N.  J. 
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•  There's  a  K&E  slide  rule  for  every  purpose.  Whether  designed 
fo  meet  the  modest  needs  of  the  beginner  or  the  exacting  require- 
ments of  professionals,  all  K&E  rules  feature  "built  in"  accuracy 
and  reflect  the  skill  and  craftsmanship  of  America's  most  experi- 
enced slide  rule  manufacturer. 

KEUFFEL  &  ESSER  CO. 

NEW   YORK    •    HOBOKEN,   N.   J. 

Chicago  •  St.  Louis  •  Detroit  •  Son  Francisco  •  los  Angeles  •  Montreal 


LEATHER 
HAS  THE  GIFT 
OF  "GRAB". 

and  fens/on  puts 
it  to  work 


Tighten  your  hands  around  the 
leather  covered  handle  of  a  golf 
club.  That's  how  tension  makes 
leather's  natural  grip  take  hold. 

In  the  UNI-PULL  leather 
belt  drive,  tension  control  and 
leather  take  hold  of  power  and 
transmit  it  even  over  the  short- 
est centers. 

Today,  industry  uses  UNI- 
PULL  for  more  individual 
drives  than  ever  before. 


WANTED    .    .    . 

( (^uiilinitid  from  f>agc  1 1 ) 

the  Bureau  of  Land  .Manageinetu  and 
the  United  States  Lake  Survey  rcqiiirc 
many  civil  ciiKiiiccrs  annually,  and  sonic 
projects  are  country-uide.  The  L'.  S. 
Coast  and  (jeodetic  Survey  for  example 
is  currently  workinj;  in  Alaskan  waters, 
making  extensive  harbor  and  shore  sur- 
\eys  u  sing  electronic  triangulation. 
Working  with  such  an  agency  can  ac- 
iluaint  the  engineer  with  the  latest 
methods  and  equipment.  It  is  probabK 
more  true  here  than  an\  wiiere  else 
that  the  engineer  ne\er  realK  can  stop 
learning. 

Opportunities  in  a  few  of  the  fields 
emplo\ing  ci\  il  engineers  ha\e  been 
mentioned.  The  list  is  by  no  means 
complete,  we  haven't  even  mentioned 
the  teaching  of  civil  engineering  which 
certainly  requires  an  extensive  f  o  r  c  e. 
The  civil  has  before  him  a  vast  range 
lit  interesting  employment  prjssibilities. 
1  he  field  he  chooses  is  limited  by  his 
own  interests.  He  can  develop  in  this 
field  as  much  as  any  engineer  can  do 
in  an\  field.  The  year  1952  marks 
the  end  of  the  first  century  of  "Engi- 
neered Progress,"  progress  implies  ad- 
\  ancemcnt  and  the  young  engineer  will 
contribute  as  much  to  that  advance- 
ment as  those  engineers  going  before 
him  have  contributed.  Today  the  op- 
portunities are  unbounded. 


Some  members  of  the  Hoover  Com- 
mittee were  questioning  a  civil  service 
worker  in  Washington.  "W'hat  do  you 
do  here?"   the\    asked   hnn. 

The    clerk,    fed     up    with     rec 
huck-passing,   office  politics,   and 
all,     efficiency     experts,     answereii 
don't  do  a  darn  thing." 

The  committee  went  into  a  hu 
made  a  few  notes,  then  asked  the 
ond  man,  ".And  \(iu,  what  s  xour 
here?" 

"1   don't  do  d  riling  either." 

The  conimirtee  leader's  ear: 
up.  "Ilmnimm,"  lie  said,  "I 
that  there's  duplic.itioti   here.  " 


tape, 
abo\  e 


perked 
suspect 


"Look  at  that  man  swimniin'  out 
there.  Isn't  he  afraid  of  sharks?" 

"No,  he  has  'Ohio  State  Universit\ 
is  the  best  college  in  the  United  States 
tattooed  on  his  chest,  and  even  a  shark 
couldn't  swallow  that." 


Here's  to  the  CI"  lying  on  the  floor; 
he   tried   to  slam   a   swinging  door. 


Student:  "What  <in  you  mean  b\ 
horse  sense?  " 

Professor:  "You  might  define  it  as 
stable    knowledge." 


28 


THE   TECHNOGRAPH 


A  nother  page  for 


YOUR  BEARING  NOTEBOOK 


How  agricultural  engineers  solve 
3  design  problems  at  once 

Designing  farm  machinery  applications  like  the  through 
shafts  of  dislc  harrows  presents  three  big  problems  to 
agricultural  engineers:  1)  combination  loads,  2)  dirt, 
3)  ease  of  operation.  Engineers  solve  all  three  problems 
at  once  by  designing  the  shafts  on  Timken=  tapered 
roller  bearings.  Because  they  are  tapered,  Timken  bear- 
ings carry  both  radial  and  thrust  loads  in  any  combina- 
tion. They  keep  housings  and  shafts  concentric,  making 
closures  more  effective.  Dirt  stays  out — lubricant  in. 
And  they  keep  shafts  turning  easily  because  of  their  true 
rolling    motion  and   incredibly   smooth   surface  finish. 


How  to  mount  disk 
harrow  shafts  on  TIMKEN  bearings 

Two  single-row  Type  TS  Timken  bearings  are  indirectly 
mounted  on  a  stationary  shaft  in  a  rotating  disk  assembly. 
The  bearing  cups  are  press-fitted  against  snap  rings.  The 
bearings  are  adjusted  by  means  of  shims  between  the  bear- 
ing cone  and  shaft  shoulder.  A  special  spring-backed  rub- 
bing seal  assures  maximum  protection  to  the  bearings.  The 
rubbing  seal  itself  is  protected  by  a  shield  fitted  about  the 
closure  assembly. 


TIMKEN 


TAPERED  ROLLER  BEARINGS 


How  to  learn  more 
about  bearings 

Some  of  the  engineering  problems  you'll  face 
after  graduation  will  involve  bearing  applications. 
If  you'd  like  to  learn  more  about  this  phase  of 
engineering,  we'll  be  glad  to  help.  For  a  copy  of 
the  270-page  General  Information  Manual  on 
Timken  bearings,  write  today  to  The  Timken 
Roller  Bearing  Company,  Canton  6,  Ohio.  And 
don't  forget  to  clip  this  page  for  future  reference. 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  Q=d  THE  TIMKEN  TAPERED  ROLLER  (td 
BEARING  TAKES  RADIAL  ^  AND  THRUST  -^-  LOADS  OR  ANY  COMBINATION  ^^ 
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Ihe  great  majority  of  cast  iron  pressure 
pipe  produced  today  is  cast  centrifugaily,  in  metal  or 
sand-lined  molds. 

When  this  mechanized  process  was  introduced  27 
years  ago,  its  potentialities  for  improved  production 
controls  were  evident.  For  human  fallibility  was  largely 
replaced  by  machine  accuracy  based  on  scientific 
prmciples. 

The  improved  production  controls  made  possible  by 
the  centrifugal  casting  process  have  long  since  been 
realized.  Hundreds  of  millions  of  feet  of  centrifugally- 
cast-iron  pressure  pipe  are  now  in  service.  All  of  this  pipe 
IS  more  uniform  in  metal  structure,  in  wall  thickness, 
and  in  concentricity,  than  pipe  not  centrifugaily  cast. 

Better  production  control  means  better  pipe;  it  re- 
sults in  greater  uniformity  of  quality. 

Production  controls  in  cast  iron  pipe  foundries  start 
almost  literally  from  the  ground  up  with  inspection, 
analysis  and  testing  of  raw  materials;  continue  with 
constant  control  of  cupola  operation  by  metal  analysis; 
and  end  with  rigid  tests  of  the  finished  product. 


By  metallurgical  controls  and  tests  of  materials,  our 
members  are  able  to  produce  cast  iron  pipe  with  exact 
knowledge  of  the  physical  characteristics  of  the  iron 
before  it  is  poured  into  the  mold  of  a  centrifugal  casting 
machine. 

Cast  iron  pipe  is  the  standard  material  for  water 
and  gas  mains  and  is  widely  used  in  sewage  works 
construction. 

Send  for  booklet,  "Facts  About  Cast  Iron  Pipe." 
Address  Dept.  C,  Cast  Iron  Pipe  Research  Association, 
T.  F.  Wolfe,  Engineer,  122  So.  Michigan  Avenue, 
Chicago.  3.  Illinois. 


Section  of   114-year-old  cast  iron  gas 
main  still  in  service  in  Baltimore,  Md. 


(cast  iron  pipe  r"AV.") 
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What's  Happening  at  CRUCIBLE 


Some  examples  of  the  many  shapes  of  bends  needed 


Scoring  and  cutting  rule  steel  is  a  cold-rolled 
specialty  steel  for  use  in  preparing  dies  for  cutting 
paper,  leather,  rubber  and  other  materials. 

It  is  a  pre-tenipered  product  manufactured  by 
skilled  workmen,  using  precision  rolling  and  hard- 
ening equipment,  to  close  limits  for  chemistry, 
grain  size  and  hardness.  This  product  must  also  be 
capable  of  meeting  intricate  bend  requirements  in 
the  hardened  and  tempered  condition. 

This  specialty  is  furnished  with  round  edges  and 
in  coil  form  to  the  rule  manufacturer  who  grinds 
the  edges  —  the  one  edge  square  and  the  other  to  a 
knife  edge  as  well  as  cutting  the  material  into  de- 
sired lengths.  This  is  sold  to  a  die-maker  who  bends 
the  rule  to  the  required  shape.  This  is  then  the 
nucleus  of  a  pre-hardened  die.  which  when  properly 
brazed  and  supported  is  used  to  cut  out  material  for 
display  cards  —  aircraft  parts  —  pocketbooks  — 
wallets  —  gloves  —  gaskets  —  washers. 

eiiginppn'n^  sprvicf  nvullabk 

Since  there  is  a  great  diversity  of  cold-rolled  prod- 
ucts, our  staff  of  field  metallurgists  can  help  you 
apply  what  you  require.  Take  full  advantage  of 
Crucible's  more  than  50  years  experience  as  tiie  first 
name  in  special  purpose  steels.  Crucible  Steel  Com- 
pany of  America,  General  Sales  and  Operating 
Offices,  Oliver  Building,  Pittsburgh,  Pa. 


CRUCIBLE 


first  name  in  special  purpose  steels 


52  -ueau  o/-  CtS^  sike£nuiAcf^ 


Midland  Works.  Midland,  Pa.         •         Spaulding  Works.  Harrison,  N.  J.         •         Park  Works.  Pittsburgh.  Pa.         •         Spring  Works.  Pittsburgh.  Pa. 
National  Drawn  Works.  East  Liverpool,  Ohio       •       SandersonHalcomb  Works.  Syracuse.  N.  Y.       •      Trent  Tube  Company.  East  Troy.  Wisconsin 
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AERIAL  PHOTO   .    .    . 

{(^ijiitiiuiiil  jium  fiige  26) 

Stereo  photos  were  then  taken  at  each 
location,  the  two  pictures  overlapping 
SS  percent  or  more.  The  aerial  niappinf; 
conipan\'s  field  survey  crews  next  estab- 
lished the  elevation  and  the  distance 
between  tour  fixed  datum  points,  for 
each  location  photographed,  to  serve  as 
ground  controls.  Permanent  points  were 


particular  segment  or  layer  of  the 
stockpile  was  self-corrected  as  the  com 
piitations  went  froni  peak  to  base.  Maxi- 
mum error  was  }i  to  S  percent  or  less 
for  an  entire  pile. 

With  the  volume  figures  at  hand, 
I'hiiailclphia  Klectric  Co.  established  the 
toiuiage  for  each  stockpile.  To  do  this 
se\eral  coal  samples  were  taken  at  each 
stockpile  to  determine  the  average 
weight   of    a   single   cubic    foot   of   coal. 


1200  fr 
\   flight  elevation 

\ 


Fuel  pile 


Stereo  photos  that  overlapped  55  per  cent  or  more  were  made  at  each 
stockpile  site  from  1200  feet.  The  plane  travels  about  1000  feet  between 
pictures,  giving  large  third  dimension  effect.  The  aerial  crews  next  estab- 
lished the  elevation  and  distance  between  fixed  datum  points  for  each 
location  photographed  to  serve  as  ground  controls. 


selected  «hich  would  serve  as  a  ground 
control  to  be  used  in  subsequent  sur- 
veys. 

Using  these  ground  datum  points  as 
the  basis  for  height  and  distance  mea- 
surements, the  aerial  photographs  were 
studied  through  stereo-plotting  machines. 
These  precise  instruments  made  use  of 
a  stereoscopic  principle  to  abtain  a  three- 
dimensional  image  of  the  coal  pile  from 
which  topographic  maps  of  each  coal 
pile  can  be  constructed — in  this  case — 
to  a  scale  of  1  inch  equals  40  feet  with 
a  1  foot  cotitour  interval.  Spot  eleva- 
tions were  read  to  within  0.2  ft.  on 
breaks  and  flat  areas.  Using  the  1  ft. 
contour  lines  of  the  various  pile  levels 
the  area  of  the  layer  represented  by  each 
contour  was  measured  woth  a  polar 
plaiiimeter.  Volume  of  each  pile  was 
computed  from  the  data  thus  obtained. 
Aero  Service  Corp  engineers  point  out 
that    any    error    in    computations    of    a 


thus  enabling  the  \olumc  ot  each  stock- 
pile to  be  readih  translated  into  differ- 
ent grades  and  weights.  Smaller  piles 
of  coke  and  anthracite  coal  used  in  gas 
manufacturing  were  included  in  the  sur- 
\ey. 

Costs  of  the  air  sur\e\  depend  on  the 
size  and  number  of  stockpiles  and  the 
location  of  airport  facilities.  I'robably 
a  considerable  economy  would  prevail 
even  for  air  inventories  of.  only  a  few 
stockpiles.  Certaiidy  the  benefits  of 
speed  and  accuracy  of  the  aerial  method 
would  prevail. 

Se\eral  other  important  uses  of  aerial 
photogramnietry  which  are  now  in  the 
process  of  development  are: 

1.  Profiling   for  transmission   lines. 

2.  Reservoir  studies   for  hydroelec- 
tric   power   developments. 

?i.    i'lant  consfrucrion   maps. 
4.   Records     .ind     public     relations 
purposes. 


SKIMMING    .    .    . 

(  Ci.nluuuil  fi'jiii  iHijif    Id) 

VVestinghouse.  As  a  by-product  of  re- 
search aimed  at  improving  lamp  start- 
ing, he  devised  a  small  lamp  that  emitted 
about  three  times  more  ozone-producing 
ultraviolet  t  h  a  n  t  h  e  previous  lamp. 
Then,  all  that  was  needed  to  make  tin- 
new  lamp  was  to  select  a  glass  bulb 
capable  of  transmitting  more  of  the  ul- 
traviolet frequencies. 

The  new  lamp  eliminates  unpleasant 
odors  more  efficiently  and  quickly  than 
the  old  lamp.  A  .?i/.  watt,  12  volt  b\ilb. 
it  will  last  six  months  when  operate<l 
24  hours  a  day.  It  can  be  operated  from 
a  standard  llO-volt,  single-phase,  a-c 
source  b\'  using  a  special  fixture  con- 
taining a  built-in  transformer  to  limit 
the  current  and   voltage. 

semi-conductors 

Materials  known  as  semi-conductors, 
which  can  be  used  to  amplify  weak  elec- 
trical currents  and  which  may  replace 
many  of  the  vacuum  tubes  in  radio  re- 
ceivers, were  described  recently  by  Dr. 
Hebb,  of  the  GE  Research  Lab. 

He  said  that  the  importance  of  semi- 
conductors lies  in  the  fact  that  they  do 
not  behave  like  ordinary  electrical  con- 
ductors, such  as  copper  and  other  metals. 
With  the  latter  materials,  the  current 
that  passes  through  is  proportional  to 
the  voltage  applied.  Semi-conductors  do 
not  follow  this  law.  They  can  be  ar- 
ranged to  conduct  current  well  in  one 
direction  and  poorly  in  the  opposite  di- 
rection. In  other  arrangements,  the  cur- 
rent conducted  can  be  increased  by  in- 
creasing the  light  falling  on  the  unit, 
or  by  a  second  and  smaller  current,  en- 
tering through   another  wire. 

Dr.  C.  G.  Suits,  GE  vice  president 
and  director  of  research,  cited  as  two 
other  advances  n  e  w  developments  in 
curious  elements  known  as  semi-conduc- 
tors which  may  cause  many  types  of 
electron  tubes  to  be  replaced  by  a  much 
simpler  device,  and  studies  which  are 
giving  science  new  knowledge  as  to  why 
metals  and   allo\s  behave  as  they  do. 

The  CjE  official  said  the  new  source 
of  lighting  is  accomplished  with  an  ef- 
fect known  a  s  "electroluminescence," 
which  was  discovered  in  1936  by  a 
Erenchman  n  a  m  e  d  Destriau.  He  ex- 
plained that  this  can  be  accomplished 
with  a  piece  of  glass  coated  with  a  trans- 
parent but  electrically-conducting  film, 
over  which  is  placed  a  la\er  of  a  pow- 
dered "phosphor,"  like  that  which  gives 
the  light  in  a  fluorescent  lamp. 

On  top  of  this  is  placed  a  metallic 
film,  making  a  sandwich  of  phosphor 
between  two  conducting  layers.  When 
these  are  connected  to  an  electric  cur- 
rent, the  phosphor  glows  with  cold  light, 
{C.unlinuid  on  pagr  44) 
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What  Are 

These 
Spheres? 

Catalyst 


J  Supports 

Moth 
Balls 

Abrasive 
Grains 


They  are  catalyst  supports  —  Norton 
refractory  products  made  of  chemically 
inert,  heat-resistant,  wear-resistant 
materials  for  use  as  catalj-tic  carriers  in 
chemical  processes.  Pictured  in  spherical 
shape  here,  they  arc  also  available  as 
pellets  and  rings. 

Composition  and  Properties 

These  supports  are  commercially 
available  in  ALUNDUM*  (fused  alpha 
alumina)  mixtures  varying  from  TTSo  to 
89%  alumina  with  silica  as  the  principal 
impurity.  In  addition  to  their  refrac- 
toriness, they  are  chemically  inert,  me- 
chanically strong  and  wear-resistant 

Water  absorption  values  of  these  sup- 
ports vary  from  \i%  to  22%  by  weight. 
Surface  areas  by  the  nitrogen  absorption 
method  range  up  to  about  one  square 
meter  per  gram.  Crushing  strengths  vary 
from  20  to  600  pounds,  depending  on  size 
and  shape,  and  bulk  densities  range  from 
60  to  80  pounds  per  cubic  foot. 

Many  Refractory  Products 

Catalyst  supports  are  but  one  of  many 
refractory  products  made  by  Norton. 
These  include  small  furnace  refractories 
such  as  tubes,  cores  and  mufHes;  large 
furnace  refractories  such  as  bricks, 
plates,  muffles  and  other  shapes;  re- 
fractory cements;  refractory  laboratory 
ware;  kiln  furniture  for  ceramic  plants. 

In  its  search  for  refractory  products 
that  can  be  used  at  higher  and  higher 
temperatures,  Norton  has  developed  a 
line  of  pure  oxide  refractories.  These  re- 
fractory shapes,  as  their  name  implies, 
are  molded  without  bond  and  then  fired 
at  sufficiently  high  temperatures  to  pro- 
duce a  truly  sintered  product. 


The  principal  raw  materials  used  in 
the  manufacture  of  Norton  pure  oxide 
refractories  are  ALUNDUM  (fused 
alumina),  MAGNORITE*  (fused  mag- 
nesia), fused  stabilized  ZIRCONIA  and. 
to  a  limited  degree,  fused  thoria. 

Planning  Your  Future? 

Norton  Research  is  continually  devel- 
oping better  products  to  make  other 
products  better.  Young  technicians  who 
are  interested  in  contributing  to  the 
technical  advances  of  the  future  will  find 
Norton  Research  well  worth  investigating. 


Free  Booklet  on 

longer  lasting  Norton  refrac- 
'  ^  *JP  '-ct'  s*/  tory    products    contains    de- 

/^»  ^  tp^     j-^         tailed  descriptions  of  Norton 

contributions     in     this     field. 

■a,^^^^^  Write  for  your  copy. 


Norma  L.  Gullberg,  A.B.,  Chemistry,  Clark  Univer- 
sity 'A(>,  takes  a  reading  with  on  optical  pyrometer 
on  a  high  temperature  furnoce  used  for  catalyst 
support  tests. 

*Trade-Morks  Reg.  U.  S.  Pat.  Off.  end  Foreign  Countries 


NORTON 

(ulakincf  beffer  products  io  make  other  products  better 

ABR«SII/ES  V    GRINDIKG  WHEELS  I ''yl    OILSTOKESTJ^^' (BflASlUE  PAPER  «  CLOTH  4    ^k 


REFRaCTORIES,  POROUS  MEDIUMS  S  LASORATORV  WARE 


NONSLIP  FLOORING 


GRINDING  S   LAPPING   MACHINES   '"W^^^j     BORON  CARBIDE  PRODUCTS 


NORTON  COMPANY,  WORCESTER  6,  MASSACHUSETTS 
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Gloom  chaser  •  •  • 
that  works 


Fair  weather  or  foul,  when  you  flip  a 
light  switch  you  expect  light.  You  take 
it  for  granted.  Actually,  like  a  touchdown 
in  football,  the  result  is  the  triumph 
of  teamwork  in  electrical  apparatus. 
The  power  company  is  the  captain. 
The  players  include  the  manufacturers 
of  generators,  transformers,  switch  gear, 
and  electrical  fi.xtures.  But  an  unseen 
essential  called  Synthane  is  present,  too. 

Synthane  is  a  laminated  plastic.  It  is 
an  excellent  electrical  insulator.  It  is  also 
a  mechanical  material  that  combines 
light  weight  and  strength,  a  chemical- 
resistant  material  that  machines  easily. 
Send  for  the  complete  Synthane  Catalog. 
Then,  if  you  find  Synthane  a  material 
you  can  use,  we  will  be  glad  to  help  you 
with  design,  sheets,  rods,  tubes  or 
fabricated  parts.  Synthane  Corporation, 
10  River  Road,  Oaks,  Pennsylvania. 


^ 


^ 


Insulolor  (left!  mode  from  Grade  X 
Black  Synthone  for  Square  D  Company 
and  switch  mounting  plate  made  for 
Cutler-Hammer  Inc.  of  Grade  GLCC-M 
Synthane.  Both  parts  require  good 
electrical  characteristics. 
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New  RCAW- tor  record  clia nger 

easiest  lo  |)la\  al  all  lliree  speeds! 


THE  CENTER  IS  THE  SECRET: 

Just  slip  on  the  large  center  spindle  to  play  "4.5" 
records  automfiticaUi/.  Slip  it  off,  and  play  records 
at  other  speeds. 


World's  simplest  3-speecl  changer, 
this  versatile  \'ictrola  combines  new 
playing  case  with  the  finest  reproduc- 
tion of  sound.  And  it  changes  "45" 
rpm  records  concctlt/,  on  the  same 
turntable  used  for  other  speeds. 

Key  to  this  advance  is  RCA  \'ictor's 
slip-on  "4.5"  spindle,  which  fits  o\er  the 
permanent  spindle  and  locks  in  place. 
No  plugs  or  extra  gadgets.  SimpK'  stack 
your  "45"  records  on  this  fine  instniment, 
and  play  up  to  fourteen  of  them  — at  tlic 
twist  of  a  knob.  Then,  whene\er  \'ou 
wish,  remove  the  "45"  spindle,  flick  the 


needle  and  speed  controls,  and  the  same 
N'ictrola  changer  \\ill  plav  records  auto- 
matically at  33' 3  or  78  rpm. 

More  than  a  year  of  research  and  engi- 
neering went  info  thi.s  changer— further  evi- 
dence of  tlic  leadership  wfiich  assures  you 
finer  performance  in  any  product  or  service 
of  RCA  and  RC.\  Mctor. 


Srr  the  latest  in  radio,  tclcvisinn.  clertrnnirs 
at  nCA  F.xhihilinn  IhiU.  S6  West  mh  St.. 
.V.  y.  Admission  is  free.  Radio  Corporation 
of  America,  RCA  Building,  Radio  Citij,  Nctv 
York  20,  N.  Y.     Tmk,.  s 


Radio  Corporat/o\  of  America 

World  leader  in  radio — Jirst  in  leie\'ision 


CONTINUE   YOUR   EDUCATION 

VyiTH   PAY-AT  RCA 

Crachiate  Klectrical  Kniiiiu'ers:  Rf  A 

\ictor-onc  of  tlit-  world's  foremost  manu- 
facturers of  radio  and  electronic  products 
—  offers  you  opportunitv  to  gain  valuable, 
well-rounded  training  and  experience  at 
a  pood  salary  with  opportunities  for  ad- 
vancement. Here  are  onU'  fi\e  of  tlie  main' 
projects  which  offer  nn\isual  promise: 

•  Development  and  design  of  radio  re- 
ceivers (including  broadcast,  short-wave 
and  FM  circuits,  television,  and  phono- 
graph combinations). 

•  Advanced  de\elopment  and  design  of 
AM  and  FM  broadcast  transmitters,  R-F 
induction  heating,  mobile  communications 
crpiipment,  relay  systems. 

•  Design  of  component  parts  such  as 
coils,  loudspeakers,  capacitors. 

•  Development  and  design  of  new  re- 
cording and  producing  methods. 

•  Design  of  ri'cei\ing.  power,  cathode 
rav.  gas  and  photo  tubes. 

Write  today  to  College  Relations  Divi- 
sion, RCA  Victor,  Camden.  New  Jersey. 
Also  many  opportunities  for  Mechanical 
and    Chemical    Engineers   and   Physicists. 


OCTOBER,  1952 
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C.  E.  DEPARTMENT    .    .    . 

{(^unliniiiii  from  IxtRi    12) 

This  I'ouisi'  lays  the  ground  work  tor 
the  soil  courses  that  are  to  tollow. 
Analytical  mechanics  is  the  matheniatical 
analysis  ot  force  systems  anil  simple 
trusses  when  no  motion  takes  place  in 
the  systems  umler  consideration. 

The  civil  enjiineerinj;  student  in  the 
third  year  takes  the  following  courses: 
\st  siniislir.  soil  and  bituminous  ma- 
terials (C.E.  230),  plain  concrete  (CK. 
235).  structural  analysis  (C.K.  2bl), 
mechanical  power  equipment  (.M.K. 
201).  analytical  mechanics  (Dynamics), 
and  resistance  of  materials ;  2ntl  srmis- 
ttr.  highways  (C.E.  220),  structural 
analysis  (C.E.  262),  elementar\  struc- 
tural design  (C.E.  26.?),  fluid  me- 
chanics and  electives.  Soils  and  bitumin- 
ous materials  deals  with  these  materials 
as  encountered  in  engineering  work  and 
emphasizes  their  uses  and  limitations. 
Plain  concrete  gives  the  student  a 
knowledge  of  how  concrete  is  made, 
the  factors  upon  which  the  concrete's 
strength  depends  ami  the  design  of  a 
concrete  mix  of  desired  strength.  Struc- 
tural analysis  deals  with  the  analyzation 
of  simple  structures  to  determine  stresses 
in  members  and  maximum  safe  loads 
applicable.  .Mechanical  power  equip- 
nifiit    pro\  hies    tile    student    wirli      r  li  c 


knowledge  of  different  types  of  engines 
and  their  uses.  Analytical  mechanics 
(Dynanucs)  teaches  studetits  to  anah/.e 
machines  in  motion.  Resistance  of  ma- 
terials is  a  study  of  the  interior  stress 
of  a  material  which  is  evidenced  when 
the  material  is  loaded.  Highways  deals 
with  the  material  used  in  highway  con- 
struction (surface  and  sub-surface). 
Structural  analysis  is  a  continuation  of 
the  first  course  in  structure.  Elementary 
structural  design  ileals  with  the  furuia- 
nientals  of  design  work  in  tile  niedi.is 
of  steel  and  reinforced  concrete.  I'iuid 
mechanics  is  concerned  with  the  prob- 
lems encountered  in  the  flow  of  fluids 
in  pipes,  channels,  nozzles. 

In  the  fourth  year  the  student  chooses 
his  option  in  civil  engineering.  Hy  choos- 
ing an  option  he  chooses  a  phase  of  civii 
engineering  in  which  he  wishes  to 
specialize.  The  options  open  to  students 
include:  general  construction,  highwa\, 
h\(iraulics,  rail  w  a  y,  and  structural. 
After  the  option  is  chosen  the  student 
concentrates  on  courses  pertaining  tn  iiis 
chosen  optiun. 

In  the  fail  of  I'HS  tin-  wluiic  engi- 
neering curriculum  wiil  be  ilianged 
slightly  due  to  entrance  reiiuirenienr.-.. 
The  entrance  requirements  w  i  i  1  be 
stepped  up  so  that  high  school  students 
must  ha\e  advanced  algebra  and  trig- 
onometi\.    Thus,    mathematics,    will    be 


shortened  by  one  semester,  permitting 
three  semesters  of  physics.  The  added 
change  in  the  civil  engineering  is  that 
summer  camp  will  be  given  between 
the  second   and   third  \ears. 

The  civil  engineering  department  does 
not  turn  out  complete  civil  engineers, 
for  no  matter  how  long  a  man  is  in  a 
profession  he  can  never  achieve  com- 
plete knowledge  of  it.  Each  day  some- 
thing new  is  learned.  Civil  engineering 
teadies  the  man  to  reason  and  think, 
utilizing  tile  knowledge  (ieri\ed  from 
his  college  education  as  a  basis  for  ex- 
pansion of  his  capacit\.  With  such  a 
formidable  weapon  an\  problem  can  be 
solved. 


Students  are  like  blotters,  they  absorb 
wiiat  the  instructor  says,  but  get  it 
backwards. 

Freshman:  "Why  do  tlie  janitors 
here   wear    uniforms.''" 

Senior:  "So  we  can  reil  tiiem  from 
rile  facult\-." 

XewsboN  :  "Extra!  Extra!  Read  ail 
about   it ;   twc)  men  swindled.  " 

i'asscrb\  :  "(Jive  me  one — say  there 
ain't  aintiiing  about  two  men  being 
swindled   in  here.  " 

Newsboy:  "Extra!  Extra!  Three 
men  swindled." 


Philadelphia's 

Largest 

Brewery 

Uses  2300 

Horsepower  of 


^^^f^Piii^ 


C.  Sciimidt  and  Sons,  Inc.,  founded  in  I860,  now  make  over 
a  million  barrels  of  beer  and  ale  annually  In  their  plant  on 
Edward  Street. 

A  pair  of  Frick  four-cylinder  ammonia  compressors  was  In- 
stalled at  Schmidts'  twelve  years  ago.  Today  this  battery  In- 
cludes six  machines,  the  largest  with  motors  of  450  hp.  each. 

|-«-i  I  For    dependability, 

stick  to  Frick  Refrigera- 
tion. 

The    Frick    Graduate 

T ruining  Course  in  Re/rig- 

■  raiiim  ami  Air  Condition- 

tiu\  iipfratvd  over  30  years, 

■arrrr  in  a  growing 


Sit   Bi9   Frick   Compreisort   a* 
C.  Schmidt  and  Sons'  Brtwory 


e  thousands  upon  thousands 
of  men  who  use  precision  tools 
will  tell  you  that  there  are  none 
better  than  Lufkin.  All  Lufkin 
precisian  tools  are  the  product 
of  years  of  fine  tool-makinp  ex- 
perience combined  with  the  very 
latest  design  features.  Experienced 
engineers  know  Lufkin  tools  are 
the  most  accurate  they  can  buy. 
See  the  complete  line  of  Lufkin 
tapes,  rules,  and  precision  tools 
at   vour   hardware  or  tool   store. 


TAPES  •  RULES 
al  your  hardwa 

THE  LUFKIN  RULE  CO.,  SAGINAW,  MICH 
132  138  Lofoyette  St.,  New  York  City  •   Barrie, 


PRECISION  TOOLS 
'  or  tool  store 

198 
Ont. 


niF   I.I  IKIN  RULE  CO..  .Saginaw,   MichiR.in 
I'k-.ise    stnd     me    the     intfrcsting     illustrated     bookie 
Reading  Made   Easy!" 
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You'll  find  classmates  — and  a  future  — at  Boeing! 


Men  from  more  than  120  top  engineer- 
ing schools  are  building  rewarding 
careers  at  Boeing.  So  chances  are, 
you'd  be  working  with  some  of  your 
classmates  here.  And  in  addition  you'd 
be  a  member  of  an  Engineering 
Division  renowned  for  its  trail-blazing 
contributions  to  both  military  and 
civil   aviation. 

If  that's  the  kind  of  engineering 
prestige  you'd  like  to  enjoy,  look  into 
Boeing  opportunities.  This  company 
has  been  growing  steadily  for  35  years. 


It  provides  the  finest  research  facilities 
in  the  industry.  It  offers  you  work  on 
such  e.xciting  projects  as  guided  mis- 
siles and  the  fastest  known  bomber 
in  the  world:  the  B-47  si.\-jet  medium 
bomber,  as  well  as  the  still-classified 
B-52  eight-jet  heavy  bomber. 

You  can  work  in  Seattle,  in  the 
Pacific  Northwest,  or  in  Wichita, 
Kansas.  Boeing  provides  a  generous 
m()\ing  and  travel  allowance,  gives 
you  special  training,  and  pays  a  good 
salary  that  grows  with  you. 


Plan  now  to  build  your  career  as  a  mem- 
ber of  Boeing's  distinguished  Engineering 
personnel  after  graduation.  Boeing  has 
present  and  future  openings  for  experi- 
enced and  junior  engineers  in  aircraft 

•  DESIGN  •  RESEARCH 

•  DEVELOPMENT      •  PRODUCTION 

•  TOOLING 

also  for  servo-mechanism  and  electronics 
designers  and  analysts,  and  for  physicists 
and  mathematicians  with  advanced  degrees. 


For  lurfhe 
onsuh   your  Place 


informofion, 
ent   Office,   ( 


JOHN  C.  SANDERS,  Staff  Engineer  -  Personnel 
Boeing  Airplane   Company,  Seattle  14,  Washington 


OCTOBER,  1952 
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CARBORUNDUM 

is  ff00inff  H'Uh 
*'nian-ntadv  tttin0*rais ' 


«  .%STI>4;S 
Altl':  I.MI'IIOVKU 

ill  m.n.lnn.iliiliiy  when 
I  i.RiKx  ARiio,  a  dcoxidizer 
usfj  in  metallurgical  proc- 
esses, is  adiled  to  the  molten 
metal.  This  product  by 
(  ARliORUNDUM  is  effective 
in  producing;  the  clean  cast- 
ings essential  to  today's  un- 
UMi.il  rci|iiiriinents. 

Made  by  Ihc 
Bonded  Ptoducli  ond  Groin 


lllirKKT  KXIIAIST  l.l.>'KilK  arc  among  the  developments 

by  cARliORlNDUM  that  take  over  where  ordinary  materials  arc  in- 

-  adequate  to  the  task.  Produced  from   "man-maJe  minerals,  "  this 

super  retractorv  product  is  highly  resistant  to  the  extremes  of  abra- 


sion and  high  temperature  pnnlinnl  .it  the  rocket  nozzle.  Super 
Refractories  have  been  developed  by  carborundum  to  increase 
output  and  reduce  operating  costs  where  high  temperatures,  re- 
sistance to  abrasion,  corrosion  or  erosion  are  important  factors. 

Mode  by  the  Refroclories  Division 

<  PItWUKil  .METAI.L1'II«%'  is  a  field  of  inter- 
esting new  developments.  These  gears  arc  produced 
by  sintering  powdered  metal  in  furnaces  et]uipped 
with  GI.OBAR  silicon  carbide  electric  heating  elements. 
Having  extremely  high  electrical  resistance  and  no 
known  melting  point,  the  heating  elements  make  it 
possible  to  attain  high  heats  under  accurate  control. 
Mode  by  the  GLOBAR  Division 


■•"I'll^'ITI'lli-:  .^I.VKKItS  are  now  using  the  new 
extra-hard  tinishcs  for  increased  beauty  and  durability, 
aided  by  RED-I-CUT  ^X■aterproof  Abrasive  Paper  de- 
velopccl  by  carhoruni:)UM.  This  tough  new  paper 
cuts  faster,  gives  a  better  finish  and,  as  an  enthusi- 
astic shop  owner  expressed  it,  "more  mileage  tl 
anything  we  have  ever  used." 

Produced  by  the  Coated  Abrosivi 


Searing  flame  and  erosive  gases  make 
life  incredibly  short  for  uncooled  rocket 
blast  tubes. 

Problem  without  precedent:  how  to 
protect  the  tubes  without  using  costly 
alloys.  Experiment,  testing  and  imagi- 
native thinking  resulted  in  a  solution  by 
CARBORUNDIM  —  molded  Super  refrac- 
tory liners.   Molded,  then   baked,  they 


must  emerge  from  the  oven  with 
tolerances  of  whicii  a  maciiinist  might 
be  proud. 

Problems  without  precedent  are  the 
kind  we  like.  In  fact  our  business  was 
born  with  the  invention  of  a  material 
without  precedent,  the  first  "man-made 
mineral.  "  This  was  silicon  carbide,  a 
product  of  the  electric  furnace,  which 


T  I  i  "Cr ''^^>?t^ 


has  since  become  taniiliar  the  world  over 
in  products  by  carborundum. 

Your  own  concern  with  "problems 
witiiout  precedent"  is  the  reason  why 
we  bring  you  this  message  here. 
Whetiier  you  are  a  potential  customer  of 
CARBORUNDUM  or  a  potential  member  of 
our  great  engineering  staff,  we  welcome 
your  interest — and  your  inquiries. 


t^tHtli  tit 


CARBORUNDUM 


for  thv  rotit  nvirs  ahoiit 


TRADEMARK  "inuit-nnnlv  iiiinorals" 

-THE   CARBORUNDUM   COMPANY,   NIAGARA    FAILS,    N.   Y. 


Products  br  CARBORUNDUM  include  Grinding  ond  CutlingOff  Wheels 
.  .  .  Abrasive  Groin  and  Powders  and  other  abrasive  products  .  .  .  Electric  h 
ond  Iron  .  .    Super  Refractory  Bricks.  Special  Shapes  and  Cements         Por 
CARBORUNDUM   •   ALOXITI   •   MX   •   RED-I-CUT   •   GLOBAR 


■She 


Discsand  Slicks.  ..Cooted  Abro 
•  oting  Elements  and  Ceramic  Resistc 
>us  Filler  Medio  ond  DiHusers— ond  ore  mark' 
FERROCARBO   •   CARBOFRAX   •   ALFRAX 


Is  and  Belts. ..Wa 
Groin  ond  Brique 


MONOFRAX    •    MULIFRAX 
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fioiv  thick? 

A  52-inch  ingot  of  cast  steel. 
Cut  to  si/c      with  the  lire-lance 
of  the  o\>acel>lLMie  llamc  knifing 
throiiiih  liiL-  thickest  slL-el 
maintaining  peak  production 
schedules. 


The  gossamer-sheer  of  ires  chU 

Orion  blouses  —  from  acetylene, 

a  basic  ingredient  of  the  newest 

materials  for  clothing  — 

insulations  —  plastics. 


af  ihefenfieis  of  progress  /ou'll  find 


From  a  lance  of  fire  —  to  a  lady's  clothes.  Carbide  acetylene  is  the 
basic  building  block  of  a  whole  range  of  today's  —  and  tomorrow's 
—  newest  products. 

Combined  with  oxygen,  acetylene  forms  a  key  to  our  industrial 
progress.  As  metal  welding,  cutting,  and  conditioning  agents  carbide 
and  carbide  acetylene  add  their  share  to  an  economy  based  on  high 
industrial  production. 

And  these  are  but  two  of  the  many  products  of  the  Air  Reduction 
Corporate  family  —  products  contributing  to  almost  every  phase 
of  American  life  —  and  progress. 

In  fact,  wherever  progress  is  racing  ahead  to  new  frontiers,  you  will 
find  an  Air  Reduction  Product. 


V^c^AiR  Reduction  Company,  Incorporated 

^**~— — ^  60  EAST  42nd  STREET  •  NEW  YORK   1 7,  N.  Y. 

OCTOBER,  1952 


Divisions  of  Air  Reduction  Company,  Incorporoled, 
AIR  REDUCTION  SALES  COMPANY,  AIR 
REDUCTION  PACIFIC  COMPANY,  AIR  RE- 
DUCTION MAGNOLIA  COMPANY  . .  .  Indus- 
trial  Gases,  Welding  and  Culling  Equipment 
•  AIRCO  EQUIPMENT  MANUFACTURING 
DIVISION  •  NATIONAL  CARBIDE  COM- 
PANY .  .  .  Colcium  Carbide  •  OHIO  CHEMI- 
CAL  &  SURGICAL  EQUIPMENT  CO.. 
OHIO  CHEMICAL  PACIFIC  COMPANY... 
Medical  Gases  and  Apparatus  —  Hospital 
Bquipmeni  •  PURE  CARBONIC  COMPANY 
...  Carbonic  Goj  ond  Dry-Zee  ■  •  AIRCO 
COMPANY  INTERNATIONAL. ..Export  •  AIR 
REDUCTION  CHEMICAL  COMPANY... 
Tertiary    Acetylenic    Alcohols    and    Glycols 
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[  i.oiiliiiutil  from  (lagf   14) 

o»  relief  projects  in  Southern  Illinois 
which  would  facilitate  the  ilevelopnieiit 
i)f  that  renioii.  (^ut  of  this  stutiv  came 
Crab  Orchard  l-ake.  which  is  the  lart;est 
lying  wholly  within  the  state.  He  \\:\>. 
been  chairman  of  the  I'niversity  Muild- 
ing  Program  conuiiittee  since  l')37.  This 
group  m  a  k  e  s  recommendations  as  to 
what  buihlings  should  be  built  on  cam 
pus   and   to  their   size. 

The  civil  engineering  department, 
which  Professor  Huntington  heads,  is 
one  of  the  riation's  finest.  It  has  the 
largest  graduate  enrollment  of  any  civil 
engineering  departmetit  in  the  country. 
One-fortieth  of  all  the  Haclielor's  ile- 
grees  in  CK,  one-tweltrh  of  all  the  Mas- 
ter's degrees,  and  one-fourth  of  all  tin- 
Doctor's  degrees  awarded  in  this  conn 
try  during  the  post-war  years,  are  fnjn 
Illinois.  A  very  large  portion  of  thi 
civil  engineering  textbooks  used  throuj;!! 
out  the  country  were  written  at  lllinol^. 
The  department  carries  on  a  \iry  huge 
research  program  which  is  well-inte- 
grated with  the  educational  program. 
Of  the  104  graduate  students,  almost 
half  are  from  foreign  countries,  ranging 
all  the  way  from  Kngland,  Scotland, 
and  Switzerland  to  Egypt  and  Thailand, 
Also,    Illinois    is    one    of    four   or    five 


schools  in  the  country  to  which  the 
Corps  of  Kngincers  sends  officers  for 
graduate  work  in  civil  engineering  and 
the  only  school  selected  by  the  Arm\, 
Navy  and  Air  Force  gradu.ite  traimng 
in  structural  dynamics. 

Professor     Huntington     ha>     written 


PKOF.   \V.  (  .  HUNTINGTON 

two  books.  One.  Huilduig  Construction, 
is  a  familiar  text  to  most  CE  students. 
The  other  which  is  on  Earth  Pressures 
and  Retairu'ng  Walls,  is  just  nearing 
completion.  For  his  vacations,  Professor 
Huntington  likes  to  go  to  his  cabin  in 
the  Colorado  mountains. 


NAVY  PIER    .    .    . 

{<  .iiiiliiuit  il  f  10/11  f'H''   IM 
The   program   for   this   semester   is   well 
planned  and  promises  to  be  even   better 
than   the   previous  semester's   interesting 
lecture  series. 

INCIMIRINC;  COl  NCll. 
1  hi-  ik-pai  tnient  ot  ejigini-ei  ing  was 
treated  to  a  smoker,  sponsored  by  the 
Engineering  Council.  Ax  the  smoker 
(  Jloria  Winkel  and  MeKin  Meckman'v 
names  were  inscribed  on  tile  scholarship 
bell.  .Mei\in  Beckman  was  editor  ot 
tills  coluTuii  last  semester. 

INSTITUTE  OF 
A1R(  )\AITICAL  SCIENCES 
A  preliminary  meeting  was  held  in 
May  and  a  committee  was  chosen  to 
write  up  the  constitution  for  this  pro- 
posed society.  The  future  of  this  new 
society  seems  assured  by  the  large  at- 
teniiance   at   the   first  meeting. 

PHYSICS   CLUB 
Elections  were  held  May  15  and  the 

following  people,  were  elected  to  office. 
Hruce  Burgess  —  President 
Donald  Byrkit  —  Vice  President 
John  Kaminsky  —  Secretary-treasurer 
Incidentally,     Bruce     Burgess    is    the 

new  Navy  Pier  Editor  for  the  Tethno- 

graph. 


Draws  a  line  1/lOfh 
of  a  mile  long  with 

1  filling: 

WORLD'S  ONLY 
DRAWING  INK 
FOUNTAIN  PEN 

with  inferchangeable  nibs 


9bllcan 


Saves    fhousands    of    time-wasting 
pen   tilling   operations   for   the   artist 
jr    draftsman — insures    uniform    thick- 
ness  of  line  from   hairline   to   %  "  thick. 
Meal     for     lettering,     freehand     drawing, 
technical   drawing,   sketching,   or   stenciling 
.vith  the  interchangeable  nibs.  Graphos  uses 
any   drawing    ink.    black   or   colored.     Handles 
exactly    like    any    drawing     pen    —    beautifully 
balanced,    light  touch.   Time-tested — thousands   in 
use    in   leading    drafting    rooms   and    art  studios   all 
over  the   world.   Use   the   famous   PELICAN   WATER- 
PROOF   DRAWING    INKS    for    best   results. 
Aik  your  dealer  —  or  wr/»e  <or  llluttrafed  booklefs 

JOHN    HENSCHEL    &    CO..    INC. 

105  East  29th  Street,  New  York   16,  N.  Y. 


Elimination  of  wasteful  friction  is  a  constant  battle  con- 
fronting Industry.  Out  on  the  job  .  .  .  irrespective  of  your 
engineering  role  .  .  .  you'll  be  coming  to  grips  with  this 
problem. 

In  the  past.  Industry  has  learned  to  rely  upon  aCSIF  for 
practical  solutions  to  anti-friction  bearing  problems. 

In  the  future  —  more  than  ever  before  —  engineers  can 
look  to  S  ;  iL^  for  the  finest  in  bearings,  plus  help  in  putting 
the  right  bearing  in  the  right  place.    "'< 

SKP-  INDUSTRIES,  INC.,  Philadelphia  32,  Pa. — 
manufacturers  of     ASJLkilT   and  HESS-BRIGHT  bearings. 
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THE  DU  PONT 

DIGEST 


for  M.E.'s 

Varied  needs  of  71  Du  Pont  plants  pose 
a  host  of  original  power  problems 

Heart  of  Du  Font's  manufacturing 
program  is  the  power  plant.  To  make 
some  1200  products  and  product  lines 
the  Company  operates  71  plants. 

Most  require  steam  and  electric 
generation,  water  supply  and  treat- 
ment, heat  exchangers,  piping  sys- 
tems and  related  services.  The  de- 
signing of  these  power  plants,  their 
erection  and  operation  are  all  in  the 
hands  of  engineers,  the  great  majority 
being  mechanical  engineers. 

But  this  is  not  the  most  interest- 
ing thing  about  power  work  here. 
What  challenges  the  highest  skills  of 
the  engineer  at  Du  Pont  is  the  wealth 
of  original  problems  constantly  aris- 
ing. Power  requirements  vary  enor- 
mously, not  only  from  plant  to  plant 
but  from  time  to  time. 

Process  operating  pressures  may 
range  from  over  15,000  psi.  to  2  mm 
of  mercury,  electrical  requirements 


George  S.  MahaHey,   B  •?    in    V/       P,  nn 

State  '52  {right},  B.  S  Norling   H  S   m  t  E 
Washington  State  '24,  and  A    S    Noell   Jr 
B.S,  in   E.E.,   Duke  '51    discwys  the  pouter 
requirements  of  a  new  processing  area. 


This  powerhouse  for  a  nylon  plant  at  Martinsville,  Va.,  was  designed  by  Du  Pont  engineers. 
It  houses  two  135,000  Ib./hr.  boilers  and  two  7,500  KW  extraction  turbine  generators. 


from  as  low  as  7,000  to  higher  than 
1  million  KWH  day,  and  tempera- 
tures from  -360°  to  over  3,500°F. 

Here  are  examples  of  recent  "off- 
the-beaten-path"  power  problems. 

1.  A  plant  using  natural  gas  as  its  basic 
fuel  produces  a  waste  oil  of  variable  hy- 
drocarbon composition  and  a  waste  gas 
withonlyllOBtucu.  ft.  Du  Pont  M.E.'s 
designed  burners,  fans,  boilers  and  com- 
bustion controls  to  permit  use  of  all 
three  fuels  for  generating  steam. 

2.  At  another  plant  20,000  gpm  of  cool- 
ing water  were  to  be  drawn  from  a  nearby 
river.  Since  the  water  level  fluctuated 
40  feet  between  normal  and  flood  stages, 
it  was  necessary  to  evaluate  several  plans 
for  pump-house  constructions  against 
cooling  towers.  The  engineers  installed 
a  unique  pump  house  whose  submerged 
vertical  pumps  operate  even  when  the 
structure  is  entirely  under  water. 

Aside  from  design  and  construc- 
tion, Du  Pont  mechanical  engineers 
concern  themselves  with  such  related 
subjects  as  economic  evaluations, 
equipment  selection,  heat  balances, 
load  calculations,  waste  heat  boilers. 

For  example,  where  various  proceso 
temperatures  from  300°  to  600°F.  were 
required,  Dowtherm  was  selected  as  the 
supply  medium  at  the  rate  of  35  million 
Btu  hr.  The  engineers  installed  a  central 
system  for  primary  supply  because  it 
calculated  to  be  more  economical  than 
separately  located  vaporizers. 

On  the  operational  side,  M.E.'s 
supervise  the  supply  of  power  and 
services.  They  establish  performance 
standards  and  analyze  equipment  for 
results,  cost  and  maintenance. 


Edward  W.  Garrison  (.right)  M.S.  in  M.E., 
California  Tech  '47,  and  Byron  R.  Brjwn 
(center),  B.S.  in  M.E.,  New  Hampshire  '49, 
supervise  adjustment  of  furnace  conditions  in 
a  study  of  power-plant  efficiency. 

Whether  viewed  from  the  design 
and  construction  side  or  the  opera- 
tional side,  the  diversity  of  Du  Pont's 
manufacture  offers  a  wealth  of  op- 
portunities in  power  work  for  the  me- 
chanical engineer. 


OPPORTUNITIES  formenand  women  with 
many  types  of  technical  training  are  dis- 
cussed fully  in  "The  Du  Pont  Company 
and  the  College  Graduate."  For  a  copy, 
write  2521  Nemours,  Wilmington,  Del. 


BETTER  THINGS  FOR   BETTER   LIVING 

.  .  .  THROUGH  CHEMISTRY 

Listen  to  "Cavalcafe  of  America,"  Tuesday  Nights  on 
NBC-See  It  Every  Other  Wednesday  on  NBC  TV 


OCTOBER,   1952 
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•  F.  E.  Haynes,  who  received  his  BS  degree  in 
Mechanical  Engineering  in  I  948  from  Tri  State 
College.  Angola,  Indiana,  has  an  important  en- 
gineering assignment  at  Allison.  He  is  working 
on  the  development  of  anti-icing  systems  for  jet 
and  turho-prop  engines. 

This  involves,  among  other  things,  a  sensing 
device  which  will  detect  ice  formation  and  set 
off  automatically  a  de-icing  system.  The  air  in- 
let screen  is  a  critical  part  of  a  jet  engine  in  the 
formation  of  ice.  These  screens  serve  a  neces- 
sary purpose  in  warding  off  foreign  objects — 
such  as  stones,  birds  or  cartridge  cases — which 
if  admitted  into  the  air  stream  will  do  serious 
damage  to  the  engine.  On  the  other  hand — even 
on  a  summer  day  —  an  airplane  may  encounter 


at  altitude  an  atmospheric  condition  which,  in 
a  matter  of  seconds,  will  form  ice  on  the  one- 
quarter  inch  screens.  When  this  happens,  the 
supply  of  air  to  the  engine  is  shut  off,  temper- 
atures soar  out  of  limits  and  critical  engine  parts 
actually  "burn  up"  with  complete  failure  of  the 
engine. 

Solution  of  this  problem  is  a  real  challenge 
to  the  engineering  profession.  Haynes  is  only 
one  of  many  young  engineers  at  Allison  who, 
by  working  on  this  and  other  problems,  is  mak- 
ing a  real  contribution  to  the  science  of  jet  en- 
gine design.  At  the  same  time  they  are  adding 
importantly  to  their  own  knowledge  of  a  sub- 
ject which  offers  life-time  careers  for  profes- 
sional engineers. 


Allison  is  looking  for  young  men  with  degrees  in 

MECHANICAL  ENGINEERING     ELECTRICAL  ENGINEERING     AERONAUTICAL  ENGINEERING 
A  lesser  number  of  openings  exist  for  majors  in  Metallurgy,  Electronics,  Mathematics  and  Physics 

For  further  information  about  YOUR  engineering  career  at  ALLISON,  discuss  it  with  your  Placement 
Counselor  and  arrange  for  on  early  interview  with  the  ALLISON  representative  the  next  time  he  visits  your 
campus.  Or,  write  now  for  further  information:  R.  G.  Greenwood,  Engineering  College  Contact,  Allison 
Division,  General  Motors  Corporation,  Indianapolis  6,  Indiono. 

^^    DIVISION  GENERAL  MOTORS  CORPORATION  •  Indianapolis,  Ind. 

Design,  development  and  production  —  high  power  TURBINE  ENGINES  for  modern  aircraft  .  .  . 
heavy  duty  TRANSMISSIONS  for  Ordnance  and  Commercial  vehicles  .  .  .  DIESEL  LOCOMOTIVE 
PARTS    .    .    .    PRECISION     BEARINGS    for  aircraft,    Diesel   locomotives   and    special   application. 
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How  chemical  research  in  petroleum 
yielded  benefits  far  a-field 


ONE  OF  THE  processes  on  which 
StandEird  Oil  has  done  important 
development  work  is  the  Oxo  process, 
which  converts  olefins  to  aldehydes 
and  alcohols  by  high-pressure  reaction 
with  a  mixture  of  hydrogen  and  car- 
bon monoxide. 

Today  Standard  Oil  is  constructing 
an  Oxo  plant  for  the  large-scale  pro- 
duction of  iso-octyl  alcohol.  Its  ca- 
pacity will  be  ten  million  pounds  a 
year.  Other  alcohols  could  be  pro- 
duced here  with  only  minor  changes. 

Iso-octyl  alcohol  is  used  to  make 
phthalic  and  adipic  esters.  These  are 


plasticizers  for  vinyl  plastics,  found 
in  a  wide  variety  of  products  ranging 
from  toys  to  life  rafts.  Iso-octyl  alco- 
hol is  also  useful  as  a  base  for  making 
lube  additives,  anti-foam  agents,  and 
other  important  products. 

Research  on  the  Oxo  process  con- 
tinues in  our  Whiting  laboratories 
with  a  view  toward  improving  plant 
operation  and  finding  other  applica- 
tions for  the  process. 

The  Oxo  process  is  just  one  of  a 
wide  variety  of  subjects  under  study 
at  Whiting  by  young  men  with  train- 
ing in  engineering  and  chemistry. 


Standard  Oil  Company 

910  South  Michigan  Avenue,  Chicago  80,  Illinois 


(STANDARD) 
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SKIMMING    .    .    . 

<  ( iontiniifil  from  f>ugf  32) 
rather  than  the  type  of   light   from  the 
white-hot    tilanieiit   ot    the   incamiesceiit 
lamp. 

At  present,  he  stated,  this  kind  of 
lighting  is  not  efficient,  but  it  is  being 
actively  studied.  Two  (iK  scientists  rec- 
ently reportei!  that  single  crystals  of  the 
'phosphor  may  be  made  to  glow,  yield- 
ing many  times  as  much  light  as  with 
the  powder.  This,  he  said,  seems  one 
possible  way  of  improving  the  output 
of  light  from  this  source. 

Semi-conductors,  he  said,  are  elements 
which  lie  midway  between  familiar 
nietals,  such  as  copper,  which  conduct 
electricity,  and  insulators.  (Jermanium  is 
one  of  the  most  important  of  semi- 
conductors and  is  finding  applications 
in  many  tasks  where  c  o  m  p  1  i  c  a  t  e  d 
vacuum   tubes  were   formerly   employcil. 

\  germanium  unit  called  a  diode  can 
be  used  as  a  rectifier,  to  turn  alternating 
current  into  direct  current.  Dr.  Suits 
said.  Another  imit  slightly  more  compli- 
cated but  still  much  smaller  than  the 
tube,  is  the  transistor,  which  can  amplify 
weak  currents.  One  advantage  of  the 
transistor  over  tubes,  he  continued,  is 
that  it  will  operate  on  minute  amounts 
of  power.  The  vacuum  tube  amplifier, 
by  contrast,  must  be  supplied  with  rela- 
tively large  amounts  of  power,  compar- 


Low  temperature  testing  of  new 
jet  fuel  pumps.  (Courtesy  of  Wesf- 
inghouse.) 

able  to  using  a  ten-toji   truck  to  (leli\er 
a  needle,  Dr.  Suits  said. 

"P'or  the  first  time,"  he  said,  "we 
are  beginning  to  understand  the  practi- 
cal engineering  properties  of  metals  and 
alloys,  such  as  their  tensile  strength,  in 
terms  of  the  basic  properties  of  atoms 
and  molecules."  Studies  have  revealed 
the   importance  of  tiny  nuclei   as  start- 


ing points  f(U'  processes  tliat  occur  in 
metals.  Such  nuclei  may  be  either  some 
foreign  material  or  defects  in  the  crys- 
talline arrangement  of  the  atoms. 

"It  may  seem  surprising,"  he  said, 
'that  many  propcrities  of  metals  im- 
portant to  engineers  are  being  deter- 
mineii  by  microscopic  studies  of  atomic 
defects  in  tile  crystals  of  which  these 
nutals  arc  ni.iilc," 

Cold  Light  Illumination 

A  new  .source  of  illumination  by 
which  materials  arc  made  to  glow  with 
cold  light  w  hen  an  electric  current 
passes  through  them  was  listed  among 
a  number  of  important  recent  advances 
in  scientific  research  by  a  GE  official 
recentK'. 

Cold  Test  for  Jet  Accessories 

New  fuel  pumps  tor  use  on  jet  planes 
are  now  being  tested  at  the  low  tempera- 
tures \\hich  they  will  encounter  at  high 
altitudes.  Jet  engine  accessories  m  u  s  t 
function  at  temperatures  as  low  as  67 
degrees  below  zero,  and  each  new  de- 
sign is  subjected  to  cold  tests  in  this 
c\lindrical  chamber.  The  fuel  tank  con- 
taining the  alcohol  that  is  circulated 
through  the  fuel  pump  is  cooled  with 
powilered  dry  ice.  Fuel  lines  are  insu- 
lated with  aluminum  foil  that  is  pressed 
in  place  by  hand,  permitting  quick  and 
simple  changes  in  the  test  set-up. 


New    No.    4 
AUTOMATIC 

Screw  Mochine 


.   .    .    for   low-cost,    medium    sized 
Screw  Machine  Work 

Modern  in  design,  massive  in  construction,  assures 
continuous,  accurnle  production  of  medium  size  parts 
for  cameras,  automol>iIes,  business  machines,  lime 
fuses,  etc.  Wide  range  of  speeds  and  liiph-Io-low  speed 
ratios,  (168  two-speed  combinations  from  17  to  1965 
R.P.M.  in  ratios  from  2.2:1  to  13:1)  make  possible 
highest  cutting  efllcicncy  on  a  wide  variety  of  materials 
and  work  diameters. 

Write  for  illustrated  liullelin  on  the  new  No.  -t 
Aiilonialic.  Brown  &  Sharpe  >Ifg.  Co.,  Providence 
1,  H.  I.,  I.  S.  A. 


BROWN  &  SHARPE  m 


As^^ 


ftjar 


,,  „  perfectly  centered 
■"■roUct^rn^po-ntto 

long  cable  Ufe? 

^'^r?[nce  ordinary  extrusxon 
spot.  Since     reliably  .i. 

»'^rc:urr°o™ '^^'- 

P"   ,  Okonite  wires 

rt:rr;:onaLtor  rree 
rrom  "trouble  spots. 


THE    BEST   CABIE   IS   YOUR   BEST   POLICY 


,  OiCONITE 
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HOW  MANY   FEET  TO   A   FOOT... 

A  one-foot  length  of  this  six-strand,  steel-sinewed 
piece  of  wire  rope  has  150  or  more  feet  of  wire.  And 
each  wire  in  this  precision  product  must  be  accurate 
within  a  thousandth  of  an  inch. 

It  wasn't  always  so.  But  deeper  mines  and  oil  wells, 
higher  buildings,  greater  logging,  shipbuilding  and 
construction  projects  called  for  stronger,  safer  rope 
.  .  .  without  increase  in  diameter.  So  rope  engineering 
became  a  science. 

SINEW  OF  INDUSTRY... 

Special  steels  with  the  right  combination  of  fatigue 
and  abrasion  resistance  .  .  .  skillful  wire  drawing  .  .  . 
lubricant-saturated  fiber  centers  .  .  .  and  scores  of 
sizes,  grades  and  "constructions"  are  necess£iry  to 
meet  today's  wire  rope  requirements. 

Wire  rope  manufacture  represents  the  contribu- 
tions of  countless  craftsmen  whose  challenge  was 
industry's  need  .  .  .  whose  accomplishments,  indus- 
try's gain. 

AMERICA  WORKS   LIKE  THAT... 

Keeping  alert  to  the  needs  of  business  and  industry 
.  .  .  and  meeting  them  under  competitive  conditions 
.  .  .  has  characterized  America's  growth. 

And  keeping  people  abreast  of  these  developments 
is  the  job  of  America's  all-seeing,  all-hearing  and 
reporting  Inter-Communications  System. 


THE  AMERICAN  INTER-COM  SYSTEM... 

Complete  communication  is  the  function,  the  unique 
contribution  of  the  American  business  press  ...  a 
great  group  of  specially  edited  magazines  devoted  to 
the  specialized  work  areas  of  men  who  want  to  man- 
age better,  design  better,  manufacture  better,  re- 
search better,  sell  better,  buy  better. 

COMMUNICATION  IS  OUR  BUSINESS... 

The  McGraw-Hill  publications  are  a  part  of  this 
American  Inter-Communications  system. 

As  publishers,  we  know  the  consuming  insistence 
of  editors  on  analyzing,  interpreting  and  reporting 
worthwhile  ideas.  We  know  that  business  men,  in 
order  to  keep  abreast  of  their  jobs,  subscribe  to — pay 
for — McGraw-Hill  magazines  edited  for  their  specific 
business  interests  .  .  .  for  the  editorial  pages  tell 
"how"  and  the  advertising  pages  tell  "with  what." 


A  CAREER   FOR   YOU... 

To  a  few  engineering  graduates,  "McGraw-Hill" 
will  mean  "writing"  as  well  as  "reading." 

Spurred  by  experience  on  college  magazines,  or 
broadened  by  work  in  industry,  these  men  will  join 
those  of  earlier  classes  who  are  now  McGraw-Hill 
engineering  editors. 

If  you  are  thinking  their  way,  tell  our  Personnel 
Relations  Department  (College  Section)  —  now — 
about  your  qualifications  for  an  editorial  career. 


McGRAW-HILL  PUBLISHING  COMPANY,  INC. 

(^  330  WEST  42nd   STREET,  NEW   YORK   36,  N.  Y.  ^^ 

nEADQUARTERS  FOR  BUSINESS  INFORMATION 
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Takes  a  lot  to  lay  a  carpet  in  the  jungle 


The  scene  is  "darkest  Africa". 

But  Africa  is  lightening.  Man's  quest 
for  minerals,  for  new  areas  for  agriculture 
and  trade,  is  slashing  ultra-modern,  glar- 
ing-white air  strips  in  once  impenetrable 
jungle. 

Those  pavers,  portable  air  compre.ssors, 
pumps  and  air  tools — such  as  you  might 
see  working  a  city  street — are  Worthing- 
ton  Blue  Brutes  going  to  "lay  a  carpet" 
in  that  hole  in  the  jungle. 

Thus,  Worthington,  a  major  producer 
of  equipment  for  public  works,  industry 


and  farm,  brings  the  fruits  of  American 
technical  genius  to  the  strange  places  of 
the  world. 

And  illustrates,  too,  how  the  unique 
American  talent  of  diversification  helps 
public,  employees  and  stockholders.  For 
Worthington  makes  many  things — not 
just  construction  equipment  and  pumps, 
but  also  engines,  water  works  machinery, 
powertransmission,  petroleum  equipment, 
air  conditioning  and  refrigeration,  many 
others. 

Such  diversification  builds  .stability  .  .  . 


makes  Worthington,  1 12  years  old,  a  strong 
link  in  the  chain  of  American  business. 

Worthington  Corporation,  formerly 
Worthington  Pump  and  Machinery 
Corporation,  Harrison,  New  Jersey. 


WORTHINGTON 


The    Sign    of   Value 
Around    the    World 


Good  WtUr  And  5«nitatic 

pumps  .  w.ff  trealoienl.  c 
•ir  compfottors  •  «ir  tool& 


Low*r-Co*t  Manufacturing— pumps 

compressors  •  steam  turbtnes   •    motors 
power  trantmistion  •  air  conditioning 


ducU  — compfetsort 
i   -  chilling  equipment 
decoking  systems 


More  Abunda 

Fertilizer    m.xe 
refrigeration    • 
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Can  you 


see 


thro 


^our  future 
Lgh  this  Win 


dow? 


This  is  an  aluminum 
window,  one  of  four  million 
that  will  go  into 
buildings  in  1953.  Twenty 

years  ago,  it  was  just  an  idea  in  the 
mind  of  an  Alcoa  development  engineer.  Ten 
years  ago,  only  a  few  thousand  were  made 
annually.  Now,  production  is  increasing 

at  the  rate  of  over  half  a  million  a  year. 
This  is  just  one  of  a  torrent  of  new  uses  for 

aluminum  which  means  that  Alcoa  must 
continue  to  expand.  Consider  the  opportunities 
for  you  if  you  choose  to  grow  with  us. 


What  can  this  mean 
as  a  career  for  you? 

This  is  a  production  chart  .  .  .  shows  the  millions 
of  pounds  of  aluminum  produced  by  Alcoa  each 
year  between  1935  and  1951.  Good  men  did  good 
work  to  create  this  record.  You  can  work  with  these 
same  men,  learn  from  them  and  qualify  yourself 
for  continually  developing  opportunities.  And  that 
production  curve — is  still  rising,  we're  still  expand- 
ing, and  opportunities  for  young  men  joining  us 
now  are  almost  limitless. 

Ever-expanding  Alcoa  needs  engineers,  metallur- 
gists, and  technically  minded  "laymen"  for  produc- 
tion, research  and  sales  positions.  If  you  graduate 
soon,  if  you  want  to  be  with  a  dynamic  company 
that's  "going  places",  get  in  touch  with  us.  Benefits 
are  many,  stability  is  a  matter  of  proud  record, 
opportunities  are  unlimited. 

For  more  facts,  consult  your  Placement  Director. 


The  best  things  in  aluminum     [alcoa 
come  first  in 


m  ALCOA  ALUMINUM 


By  ALUMINUM  COMPANY  OF  AMERICA    •    Pittsburgh,  Pennsylvania 
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TECHNOCRACKS 


edited  by  Pete  Cattapan,  Gen.  E.  '53 


The  car  stopped  suddciiU  in  a  dark 
country  lane.  "Out  of  gas,"  our  hero 
said.  The  girl  friend  pulled  a  flask  out 
of  her  handbag.  "Wow,"  said  he, 
"Whats"  that?  Bourbon?"  "No,"  she 
retorted,  "gasoline." 

»       *       • 

"Down  where  I  live"  boasted  the 
Texan,  "we  grew  a  pumpkin  so  big 
that  when  we  cut  it  my  wife  used  one 
half  of  it  for  a  cradle."  "Well,"  said 
the  man  from  New  York,  "that's  noth- 
ing. A  few  days  ago,  right  here,  two 
full-grown  policemen  were  found  .isleep 
on  the  same  beat." 

»        ♦       « 

Some  girls  complained  to  the  dean  of 
women  that  the  boys  in  the  fraternity 
house  next  door  never  closed  their  blind 
and  that  it  embarrassed  the  girls. 

W^hen  the  dean  went  to  the  room  of 
the  particular  girl  who  had  made  the 
complaint,  she  looked  f)ut  the  wiiulow 
and  said,  "Why  can't  I  see  the  w  iiuinvv 
from  here?" 

The  girl  said:  "Oh,  you  have  to 
stand  on  this  chair." 

•  »■       • 

A  little  boy  awakened  at  4  a.  m.  asked 
his  mom  to  tell  him  a  story.  "Just  be 
patient,    dear,"    she    said.    "Daddy    will 

be  home  soon,  and  we'll  hear  a  honey.  " 

•  *        • 

Judge:  "Why  did  you  strike  your 
wife?" 

Husbaiul:  "Well,  your  honor,  she  had 
her  back  to  me,  the  broom  was  handy, 
and  the  back  door  was  open,  so  1 
thought  I'd  risk  it." 

•  »       • 

"What  happened  to  your  finger?" 
"(^h,   I   was  downtown  getting  some 

cigarettes    yesterday    and    some    clumsy 

fool  stepped  on  my  hand." 


They  were  talking  about  the  differ- 
ence between  men  and  women.  "Now 
take  letter  writing,  for  instance."  he 
said.  "You  women  can  never  write  a 
letter  without  a   P.S. 

"Don't  be  ridicvdous,  "  she  scoffed 
right  back. 

"I'll  write  \()u  next  week  and  let  \ou 
see.  " 

The  letter  came  as  promised,  and  at 
the  end  of  it  was  written:  "P.S.  What 
did  I  tell  you?" 

A  sweet  old  lady,  always  eager  to 
help  the  needy,  spied  a  particularly  sad 
looking  old  man  standing  on  a  street 
corner.  She  walked  over  to  him,  pressed 
a  dollar  bill  into  his  hand  and  said, 
"Chin   up." 

The  next  da\,  on  tlie  same  street 
corner,  the  sad  old  man  shuffled  up  to 
the  lady  and  slipped  ten  dollars  into 
her  hand. 

"Nice  picking,"  he  said  in  a  low 
voice.  "Paid  ten  to  one.  " 


V'isitor:  "Can  you  tell  nie  the  name 
of  this  school  ?" 

Soph:  "Sorr\,  I'm  just  a  football 
player  here." 

•  •        • 

"I  wonder  what's  the  matter  with 
oin-  Star  basketball  pla\cr — he  looks  so 
unhappy." 

"It's  because  his  father  is  alwa\s 
writing  him   for  money.  " 

•  »        • 

Wife:  The  new  maid  has  just  burnt 
the  bacon  and  eggs,  darling.  Would  \()u 
be  satisfied  with  a  cou|ile  of  kisses  for 
breakfast  ? 

Husband:   Sure,   bring   her  in. 


Walking  with  a  friend  one  day  .a 
professor  passed  a  large  fish  shop  where 
a  fine  catch  of  codfish  with  mouths  open 
and  eyes  staring  were  arranged  in  a 
row.  The  professor  suddenh  stopped, 
looked  at  them  and,  clutching  his  friend 
in  the  arm,  exclaimed:  "Hea\ens!  Thar 
reinnid-.   nu-    1    ha\e   a   class   in    CK    this 


The  suspicious  mistress  called  her 
maid  in.  "Anna,"  she  asked,  "If  you 
had  the  opportunity  to  go  out  with  one 
of  my  sons,  which  one  would  you  pre- 
fer?" "Well,  ma'am,"  said  Anna 
thoughtfully,  "that's  hard  to  say.  I've 
h;id  some  grand  times  with  both  your 
ho\s.  but  for  a  swell  evening,  give  me 
\our   husband    an\time. 


A  farmer  was  phoning  a  \eterinariaii. 
"Say,  Doc,"  he  said,  "I've  got  a  sick 
cat.  He  just  lays  around  licking  his 
paws  and  doesn't  have  any  appetite. 
What  -shall  I  do  for  him?" 

"(live  him  a  pint  of  castor  oil,  "  said 
the  vet. 

Somewhat  dubious,  the  farmer  forced 
the  cat  to  take  a  pint  of  castor  oil.  A 
couple  of  days  later  he  met  the  vet  in 
town. 

"How's  the  sick  calf?"  inquired  the 
vet. 

"Sick  calf!  That  was  a  sick  cat  1 
had." 

"Did  \ou  give  him  the  pint  of  castor 
oil  ?" 

"Sure  did." 

"Well,  what  did  he  do?"  :isked  the 
\et. 

"Last  time  I  seen  him,"  said  the 
farmer,  "he  was  going  over  the  hill 
with  five  other  cats.  Two  were  digging, 
two  were  covering  up,  and  one  was 
scouting   for   new   territory.  " 


Around  a  hunter's  campfire  in  Ten- 
nessee, and  old  guide  was  regaiuig  the 
group  with  stories. 

"I  ain't  impressed  with  an\  of  these 
tales  abobut  people  hittin'  game  from 
a  triflin'  MM^  or  400  yards.  Lemme  tell 
\<)u  ;ibout  the  day  I  was  moochin' 
along  a  mountain  trail  when  these  here 
telescopic  eyes  of  mine  spotted  a  buck. 
1  rammed  a  charge  down  the  barrel  of 
m\  gun,  then  some  waddin'  and  a  couple 
of  ounces  of  rock  salt.  I  shoved  a  bullet 
down  on  top  of  that.  Then  I  let  go! 
Hang — ,ind  the  buck  dropped  in  its 
tracks. 

One  of  the  ;nen  around  the  fire 
asker.  "What  in  thunder  was  the  idea 
of  putting  salt  in  yoiu'  gun?" 

"Shucks,"  the  guide  replied,  "that 
deer  was  so  fur  off  that  I  had  to  do 
somethin'  to  keep  the  meat  from  spoilin' 
before  I  could  get  there." 
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irtadinK  i(s  way  throuKh  a  gi-  •    •    •    CI  I      l^9^#V^      iGGl 

•  oontinuous-iinnt'alintj  furnace 

fds  up  to  1000  tW't  per  minute,  _ 


#  Tlirt-adinB  its  way  tlirou({h  a  gi- 
gantic oontinuous-annt'alintj  furnace 
at  spofds  up  to  1000  feet  per  minute 
steel  strip  behaves  erratically.  It 
tends  to  wander  and  weave.  It  fouls 
the  rolls.  Sometimes  it  breaks.  Then 
productiim  on  a  multi-niillion-dollar 
unit,  designed  for  high-speed  opera- 
tion, slows  down  or  stops  dead  ...  a 
very  costly  business. 

To  solve  this  problem — to  keep 
strip  from  running  crooked  —  all  sorts 
t)f  schemes  have  been  tried;  crowned 
rolls,  higher  tension  on  the  strip, 
side  guides.  None  of  them  worked  as 
hoped  for.  Kach  merely  added  new 
problems  of  its  own.  To  make  mat- 
ters worse,  with  recent  trends  to 
longer  strip,  to  higher  speeds  and 
longer  processing  lines,  these  track- 
ing and  aligning  difficulties  were  fur- 
ther aggravated. 

Hut  the  answer  has  been  found. 
In  the  development  of  the  Lorig 
.Aligner,  I'nited  States  Steel  has 
come  up  with  a  novel,  yet  surpris- 
inglv  simple  solution.  For  these  rolls, 
named  for  the  inventor — a  U.  S. 
Steel  engineer — are  automatically  self 
centering.  Set  in  the  continuous- 
annealing  line  shown  here,  they  now 
track  the  strip — no  matter  what  its 
speed  —  relentlessly  toward  the  cen- 
ter of  the  roll.  These  remarkable  rolls 
even  anticipate  trouble  and  realign 
wayward  strip  30  feet  before  it 
reaches  the  roll. 

The  result?  Clean,  bright  strip, 
flat  and  undamaged,  uniformly  and 
perfectly  annealed,  reeling  off  the 
delivery  end  at  the  rate  of  1000  feet 
per  minute. 

The  U-S-S  Lorig  Aligner — a  bril- 


. . .  at  1000  feet 
per  minute! 


THE  U-SS  LORIG  ALIGNER  consists  of  a  divideil  roll  (conical  elTcct  cxaRgerated 
al  the  riftht)  with  each  conical  half  running  on  a  common  rotalinfc  axle  that  is 
slightly  (li-nectfil  in  the  center  so  that  the  upper  surfaces  of  the  cones  form  a  straight 
surface.  As  the  strip  passes  over  the  roll,  strongly  converging  lateral  forces  arc 
set  up  to  exert  a  [.owerful  centering  action  on  the  atrip  that  immediately  corrects 
any  deviation  ami  \hh-\m  the  strip  running  straight  and  true. 
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Piirsiiit  of  the  Almighty  A 

Psychologists  often  talk  about  the  basic  human  drives  such  as  love,  fear, 
and  hunger.  On  this  campus,  I  am  afraid,  we  have  another  basic  drive  to  add 
to  the  list.  That  drive  might  be  called  the  pursuit  of  the  almighty  A.  Seemingly, 
for  many  people  the  sole  motivation  in  studying  is  not  to  learn  something,  but 
merely  to  get  that  grade. 

Naturally,  grades  are  important.  There  must  be  a  system  by  which  the 
quality  of  work  a  college  student  does  can  be  rated.  And  yet,  most  of  you 
have  taken  courses  that  you  squeaked  through  to  get  on  easy  A  or  B,  but 
which  you  can  remember  hardly  anything  about  now.  On  the  other  hand, 
remember  that  course  you  worked  hard  to  get  a  C  in,  but  which  you  came 
out  of  feeling  that  you  hod  really  learned  something.  Not  only  in  courses 
such  as  these,  but  also  in  all  courses  to  a  certain  extent  grades  tend  to  become 
an  end  in  themselves,  while  the  real  business  of  learning  is  forced  to  take  a 
back  seat. 

Many  people  have  the  idea  that  if  they  manage  to  get  a  good  grade  in 
a  subject,  then  naturally  they  have  a  good  knowledge  of  that  subject.  Actually, 
this  is  putting  the  cart  before  the  horse.  Real  knowledge  does  not  necessarily 
go  hand  in  hand  with  good  grades.  But  study  guided  by  the  purpose  of  really 
learning  the  fundamental  principles  of  a  subject  will  probably  be  followed  by 
decent  marks. 

This  whole  matters  of  grades  boils  down  to  the  question  of  why  we 
really  came  to  college  in  the  first  place.  It  is  true  that  we  want  a  good  record 
here  at  the  University.  But  more  than  that,  we  believe  that  our  four  years 
at  college  will  prepare  us  to  do  a  better  job  in  our  life's  work  and  will  help 
us  to  be  a  better  all-around  individual.  This  development  of  knowledge,  confi- 
dence, and  personality  is  the  real  purpose  of  college.  Until  we  recognize 
this   purpose,  we  cannot  do  an   effective   job   in   our   life  at  this   University.  — R.S. 
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"Hand  me  my 
crutches,  Mary! 


"Doc  or  no  Doc  ,  .  .  no  itounded  /eg  n  keeping 
ME  home  on  lileclion  Dtiy!  Whc-n  I  was  over 
in  Korea,  one  of  the  big  things  we  tigureJ 
wc  were  fighting  for  was  the  right  to  vote 
as  we  please. 

"Just  look  at  that  crowd!  Seems  like  eteryhody 
in  tt)wn's  turning  out  to  vote  today.  In  fact, 
it's  been  predicted  that  more  than  55  million 
people  all   over  the  nation   will   be  voting! 

"Heard  a  fellow  the  other  day  call  it  'National 
Bee]  Day'.  Says  he,  we  all  beef  at  one  time 
or  another  about  our  local,  state,  or  national 
governments,  or  certain  people  in  them. 
A?id  today's  the  day  ue  get  a  chaiue  to  back 
up  those  beejs  with  ballots! 

"Whether  we  squawk  about  corruption  by 
public  officials  .  .  .  about  wasteful  squander- 
ing of  our  hard-earned  tax  dollars  .  .  .  about 
government  interfering  in  public  utilities 
and  private  business  .  .  .  about  overload- 
ing government  payrolls  with  un-needed 
workers  ...  or  about  government  employees 
with  red  sympathies  —  Election  Day  is  the 
big  moment  for  us  citizens  to  get  it  off  our 
chests  with  those  votes  our  Constitution 
guarantees  us. 

"I  say,  thank  God  we  don't  live  in  one  of 
those  commie  countries  where  people  have 
only  hand-picked  red  candidates  to  vote  for. 
Those  poor  devils  just  don't  get  a  chance 
to  vote  for  anybody  else.  Sometimes,  Mary, 
I  think  we  don't  fully  appreciate  how  lucky 
we  are.  We  vote  for  whom  we  honestly  think 
best  .  .  .  and  nobody  on  God's  green  earth 
knows  how  we  vote! 

"So  hand  me  those  crutches.  Honey.  And  get 
your  hat  and  coat  on,  too.  We're  going  to 
vote  together  .  .  .  bum  leg  or  no  bum  leg." 

REPUBLIC  STEEL 

Republic  Building     •    Cleveland  1,  Ohio 


Republic  BECAME  strong  in  a  strong  and 
tree  America.  Republic  can  REMAIN 
strong  only  in  an  America  that  remains 

strong  and  free.  To  answer  che  urgent  needs 
of  nefinse  Produciion,  Republic  is  taking  a  signifi- 
cant part  in  che  development  of  Titanium  .  .  .  whose 
structural  strength  compares  favorably  with  that  of 
many  steels,  and  whose  corrosion-resistance  ranks  it 
with  some  of  the  stainless  steels.  Yet  Titanium  is  only 
56%  as  heavy  as  alloy  steel.  No  development  project 
(except  that  of  atomic  energy-)  has  commanded  as 
much  attention  and  research  in  so  short  a  period  as 
has  Titanium  ...  the  metal  of  the  future.  Keep  your 
eye   on    Republic   Titanium   and   Titanium   Alloys! 


For  a  lull  color  reprint  oj  this  aJrertisemenl. 
utile  Depl.  H,  Republic  Steel,  Clet  eland  I,  Ohio. 
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our  cover 

This  month's  cover  shovv's  a  North  American  F-86  Sabre 
firing  part  of  its  lethal  load  of  rockets.  This  issue  features  the 
Aeronautical  Engineering  Department  and  the  Aeronautical 
Engineer,  whose  untiring  efforts  have  been  responsible  for  the 
great  advancements  in  the  science  of  flight.  (Courtesy  North 
American  Aviation  Co.) 

our  frontispiece 

Commercial  aviation  is  dependent  upon  the  aeronautical 
engineer  to  keep  pace  with  the  advances  made  in  other  forms 
of  transportation.  With  air  transportation  a  "must"  for  thous- 
ands of  Americans  the  challenge  is  a  dynamic  influence  on  the 
engineer's  ingenuity.  In  the  picture  a  United  Air  Lines  flight 
crew  inspects  an  engine  on  one  of  the  company's  new  Moinliner 
Convairs.  The  "orange  peel"  cowling  as  shown  unlatches  in 
mere  seconds  for  swift  access  for  mechanical  maintenance. 
(Courtesy  United  Air  Lines) 


improved  landing  gears  by  . 


DROP    TESTING 


by  Morris  Isaac,  A.E.  '52 


An  airplane,  m  the  strictest  sense,  is 
a  machine  whose  purpose  is  the  carrying 
of  a  load  in  excess  of  its  own  weight. 
This  is  true  whether  the  airplane  is  a 
bomber,  fighter,  transport,  or  crop- 
iluster.  To  carry  the  maximum  possible 
load,  the  primary  structure  of  the  air- 
plane must  be  of  the  lowest  weight 
possible  for  the  proper  functioning  of 
the  machine.  This  low  weight  is 
achieved  by  designing  the  structure  for 
a  factor  of  safety  of  1.0;  the  condi- 
tions specified  by  the  Civil  Aeronautics 
Hoard,  or  b\-  the  Air  Force  or  Navy 
specifications,  if  either  one  is  the  cus- 
tomer   for    the    airplane. 

Before  an  airplane  is  appro\ed,  it 
must  first  be  tested  b\  the  Flight  and 
Static  Test  sections  of  the  aircraft 
compain.  Flight-testing  primarily  fur- 
nishes data  on  the  stability  and  control 
characteristics  of  the  airplane.  However 
the  most  gruelling  treatment  the  air- 
plane imdergoes  —  more  so  than  it 
would  probably  ever  receive  during  its 
normal    operating   life — is    reserved    for 


the  Static  Test  .section.  It  is  there  that 
the  airplane  is  pulled,  bent,  twisted, 
dropped,  and  generally  put  through  the 
wringer,  to  find  out  just  how  much 
puiushment    it   can    take    before    failure. 

•/•/;,    Drop    Test 

The  drop  test  is  one  of  the  most 
important  of  these  tests.  Its  impor- 
tance lies  in  the  fact  that  while  landing, 
forces,  often  many  times  the  weight  of 
the  whole  airplane,  are  imposed  at  only 
two  or  thiee  singidar  points.  It  is  a 
well-known  fact  that  a  body  can  with- 
stand an  evenly  distributed  load  better 
than  a  load  concentrated  at  a  point. 
When  one  considers  the  varied  circum- 
stances under  which  an  airplane  must 
often  land — such  as  an  emergency  land- 
ing on  soft  ground,  or  a  carrier  landing 
when  the  sea  is  rough — it  becomes  ap- 
parent that  the  landing  gear-connecting 
structiu'e  combination  must  be  thor- 
oughly tested  to  ensure  safety  under 
the   most   adverse   landing   conditions. 

The   purpose   of   the   drop   test,    then. 


is  to  determine  the  strength  of  the 
landing  gear  as  a  whole,  its  component 
parts,  and  of  the  primary  structure  of 
the  airplane  adjacent  to,  and  tied  in 
with,  the  landing  gear.  This  is 
achie\ed  b\'  imposing  a  (hiiamic  load 
(the  accelerated  weight  of  the  airplane 
itself),  on  the  gear  in  accordance  with 
specifications,  and  then  measuring  the 
stresses  induced  in  the  members  as  the 
load  is  applied.  The  dynamic  load  im- 
posed is  one  which  most  closely  simu- 
lates the  load  experienced  by  the  gear 
in  an  actual  landing.  The  fact  that 
the  tests  themselves  take  oidy  a  few 
seconds,  necessitates  the  use  of  special 
equipment  and  technique  to  get  the 
maximum  amoinit  of  information  with 
the    least    possible   expenditure   of    time. 

There  are  generally  three  types  of 
drop  tests  that  may  be  performed.  The\ 
a  re : 

(1)  Restrained  Rotation — (Fig.  1) 
— The  airplane  is  pivoted  about  one 
Iioint.  The  center  of  gra\'ity  mo\es  in 
(Continufd   on   piij^c   3(1) 


p^p^u.E^-^o  GROUNO  line. 


Figure    2 
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AERONAUTICAL   ENGINEERING 
DEPARTMENT 

by   Wendell   J.    Thompson   and    Bernard    K.   GenetH 


AtToiiautical  Engiiu-friiif:  is  a  iDiii- 
parative  youngster  among  the  m;m\ 
branches  ot  modern  engineering.  Its 
newness,  rapid  growth,  and  great  pres- 
ent-day importance,  as  well  as  the  large 
part  't  promises  to  play  in  the  t\iture, 
all  combine  to  present  a  great  challenge 
til  the  educational  institutions  upon 
which  this  field  depends  tor  its  man- 
power. To  teach  the  basic  material  com- 
mon to  all  engineering,  the  material  es- 
pecially applicable  to  this  field,  and 
prepare  the  young  engineer  to  face  the 
new  situations  wttii  which  ,ierona\itical 
engineering  nil!  ai\\a\>  be  idntninted, 
is  no  small   task. 

To  introduce  you  to  the  Aeronautical 
Engineering  Department  of  the  Univer- 
sity of  Illinois,  it  will  be  appropriate  to 


injecr  heic  a  brict  iiistiirx  ot  the  depart- 
ment. In  September  l')44,  a  separate 
Department  of  Aeronautical  Kngineer- 
ing  was  established  upon  the  recom- 
mendation of  the  Committee  of  Aero- 
nautical f^ngineering.  Professor  H.  S. 
Sfillwell  was  appointed  to  his  present 
position  as  head  of  the  department  and 
jiroceeded  with  the  work  of  building 
from  the  ground  up.  The  second  mem- 
ber of  the  teaching  staff,  Professor  R. 
W.  McC"l(i\,  assumed  his  duties  on 
jul\  1,  I ''4^  and  the  department  was 
uriiler   wa\. 

The  department  was  assigned  offices 
in  the  Transportation  Building.  1  he 
Locomotive  Laboratory  was  assigned  for 
the  use  of  the  department  and  a  survey 
was    started    to    deternuiu-    which    other 


The  shock  tube,  a  valuable  tool  in  compressible  flow  research,  is  housed 
in  Aeronautical  Engineering  Laboratory  "B."  (All  photos  courtesy  Aero. 
Eng.  Dept.) 


campus  lahoratdiies.  rlassronnis,  .md 
offices  would  be  turned  ovei'  to  Aero- 
nautical Engineering.  Design  of  a  dem- 
onstration wiiul-tunnel  for  location  in 
the  old  Locomotive  Laboratory  was 
started.  Wide  use  was  made  during  this 
expansion  period  of  many  pieces  of 
equipment  purchased  from  surplus  prop- 
erty .\hui\  e\pensi\e  items  were  thus 
obtained  which  could  not  ha\e  been 
procured  from  normal  sources  umler 
the  existing  budget.  Quonset  1,  the 
first  of  the  Aeronautical  Engineering 
Department's  buildings  to  be  located  at 
the  I  niversity  Airport,  was  completed 
in  the  academic  year  I947-4<S.  It  "as 
to  house  the  new  How  Laboratory  of 
which  the  suporsonic  wind  tunnel  was 
to  be  a  part.  In  the  summer  of  I04Q, 
the  department  acquired  the  ^L^chine 
Tool  Laboratory  building.  This  build- 
ing now  houses  the  Aircraft  Structures 
Laboratory  in  addition  to  providing  of- 
fice and  classroom  space.  It  also  pro- 
vides spoce  for  the  Shock  Tube  Labora- 
toiy. 

In  l''44,  an  eight  semestei'  curriculum 
lea<ling  to  the  degree  of  Hachelor  of 
Science  in  Aeronautical  Engineering  was 
established.  The  first  student  to  receive 
this  degree,  Wayne  E.  Zeiglcnu'ller,  was 
graduated  in  June  1946.  (iraduatc 
xx'ork,  leading  to  the  degree  of  Master 
of  Science  in  Aeronautical  Engineering, 
was  first  offered  in  the  fall  semester  of 
1048.  Since  that  time,  the  graduate 
program  has  been  greatl\  expaiuled 
without  lowering  the  original  high 
standards.  During  the  year  19S1-S2, 
plans  were  laid  for  the  de\elopment  of 
a  graduate  piogram  leading  to  the 
Ph.D. 

In  February  I94S,  the  department 
got  its  start  as  an  independent  research 
orgamzation  with  work  of  a  classified 
nature  for  the  Hureau  of  Ordnance  of 
the    Navy. 

During  the  second  semester  ot  the 
l'f4S-46  academic  year,  a  Student 
Hr.uuli  of  the  Institute  of  Aeronautical 
Sciences  was  established. 
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Stdjj  aiul  Personnel 

The  ^tatf  ot  the  Department  of  Aero- 
nautical Kngineeriiig  is  headed  by  Pro- 
tensor  H.  S.  Stillwell,  Drs.  J.  M.  Coan 
am!  H.  H.  Hilton  devote  themselves 
mainl\  to  the  field  of  aircraft  struc- 
tures. Dr.  H.  C.  Fletcher  is  in  charge 
of  the  Shock  Tube  Laboratory.  The 
tield  of  aerodynamics  is  Dr.  M.  Z. 
Kr/,\'\voblocki's  specialty,  and  the  field 
of  aircraft  propulsion  is  represented  bv 
Dr.  T.  P.  Torda  and  Professor  R.  W. 
McCloy.  Professor  A.  I.  C^rmsbee  has 
been  awarded  the  Howard  Hughes  Fel- 
lowship for  study  at  the  California  In- 
stitute of  Technology.  At  present  he  is 
on  lea\e  of  absence  for  the  acadenm 
■\ear  of  1*)t2-33.  Professor  Ormsbec 
field  is  aerod\namics. 

In  addition  to  these  men,  about  tin 
graduate  students  are  employed  on  ,i 
part-time  basis  in  both  research  and 
teaching.  The  non-academic  staff  in- 
cludes two  secretary-stenographers,  five 
laboratory  mechanics,  and  several  under- 
graduate computers  and  draftsmen.  The 
activities  of  the  staff  are  not  confined 
to  teaching,  as  a  large  portion  of  their 
efforts  is  devoted  to  basic  research. 
Many   papers   written    by   several    mem- 


Control  pone!  and  one  of  the  two 
Allison  engines  used  to  provide  an 
air  supply  for  the  new  super-sonic 
wind  tunnel  and  for  jet  engine 
testing. 

hers  of  the  staff  ha\e  been  published 
widely,  both  here  and  abroad.  Team- 
work and  co-operati\e  effort  between 
staff  and  students  seems  to  be  the  watch- 
word in  the  department.  The  members 
of  the  facult\'  maintain  close  contact 
with  industry'  and  other  research  or- 
ganizations by  taking  suitable  summer 
employment. 

(.'  uriiciilrim 

The  cuniculum  leading  to  the  degree 
of  Hacheloi'  of  Science  in  Aeronautical 
Engineering  at  the  I  niversity  of  Illi- 
nois is  designed  in  such  a  manner  as  to 
allow  the  student  to  concentrate  on  any 
one  of  the  three  major  fields  through 
selection  of  appropriate  technical  elec- 
tives.  These  three  fields  are  aerod\- 
namics,  aircraft  propulsion,  and  aircraft 


.^tructines.  Although  each  student  is  re- 
quired to  take  basic  courses  in  each  of 
the  three  fields,  the  curriculum  is  very 
flexible  for  the  junior  and  senior  years. 
In  addition  to  specializing  through  the 
selection  of  electives,  the  student  ma\ 
register  for  a  special  problems  course 
which  will  allow  him  to  work  on  a  prob- 
lem of  particular  interest  to  him  with 
close  supervision  by  a  staff  member. 
Probably  the  brightest  star  in  the  pic- 
ture of  the  aeronautical  engineer  edu- 
cational program  at  the  I  niversity  of 
Illinois  is  the  excellent,  close  stutient- 
staff  relationship.  The  pattern  here  is 
to  mold  the  curriculum  in  each  individu- 
al case  -so  as  to  produce  the  best  results. 
A  sincere  effort  is  made  to  allow  stu- 
dents to  advance  as  fast  as  their  abili- 
ties allow. 

The  curriculum  itself  is  subject  to 
constant  review  with  an  eye  toward 
keeping  abreast  of  the  times  and,  when 
possible,  a  little  ahead  of  the  times.  The 
Department  of  Aeronautical  Engineer- 
ing at  the  I  niversit)  of  Illinois  was 
ahead  of  the  processu)n  in  relation  to 
other  institutions  when  the  aircraft  pro- 
pulsion courses  early  switched  emphasis 
away  from  reciprocating  piston  type  en- 
gines to  concentrate  on  the  jet  and  rock- 
et engines  of  the  present  and  the  future. 
The  present  and  near  future  aircraft 
propulsion  laboratories  are  far  ahead  of 
those   possessed   by   most  comparable   in- 


the     structure     laboratory's     testing 


stitutions.  Theory,  engine  testing,  and 
experimental  propulsion  research  are  all 
gi\en  attention  in  the  undergraduate 
curriculum.  In  the  field  of  aerodynamics, 
supersonic  speeds  have  been  of  primary 
consideration  and  already  the  study  of 
h\personic  aerodjtianiics  (speeds  sever- 
al times  greater  than  the  speed  of 
sound)  is  receiving  increasing  attention. 
Directly  in  line  with  this  far-sighted  at- 
titude is  the  plan  to  offer  work  in  aero- 
elasticity,  a  new  Hrea  relating  aerod\- 
namics  and  aircraft  structures,  which 
is  \ery  im|iortant  to  transonic  and  sup- 
ersonic aircraft  of  today  and  tomorrow. 
Work  is  also  planned  in  the  fields  of 
rotating  wing  aircraft  (helicopters)  and 
liilotless  aircraft.  A  control  systems 
covn'se,  an  internal  flow  comse,  and 
se\eral  other  advances  are  planned.  It 
is  planned  that  graduate  work,  leading 
to  the  Ph.D.  with  a  major  in  aeronau- 
tical    engineering,     will     be    offered     in 

luicilities 

The  department  has  the  major  por- 
tion of  its  office  and  classroom  space  in 
the  Transportation  Huilding,  which  it 
shares  with  other  departments.  Aero- 
nautical luigineering  Laboratory  A,  the 
old  Locomotive  Laboratory,  has  been  re- 
vamped completeh'  to  provide  space  for 
offices  and  a  complete  machine  shop. 
{(jOiitinued  on  page  24) 
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DIELECTRIC    HEATING 


bv    Henrv    Spies,    Ag.E.,    '53 


Out-  lit  tlif  l.itot  :i|)plii'ati<ir\s  ot  clci- 
tricit\  to  tooil  pii)(liKtiim  U  in  tlic  ticKl 
i)t   (liflcctric  hi-.itiiig. 

niflfi'trif  hcatiiiK  i>  rlu'  luMtm^  ot  ;i 
iinn-CDiuluctor  with  ;m  eli-ctromafiiu'tic 
fielil.  In  order  to  uiulcrstaiul  this  phi-- 
noniena,  let  us  examine  the  molecular 
structure  of  a  non-conductor.  Some  of 
the  molecules  have  the  centers  of  their 
positive  ami  negative  charges  coincident. 
These  are  neutral  molecules.  Man)  of 
the  molecules  ha^e  the  centers  of  their 
positive  and  negative  charges  in  differ- 
ent locations  in  the  molecule.  These  are 
called  molecular  dipoles.  When  a  non- 
conductor containing  these  molecular 
ilifKiles  is  immersed  in  an  electromag- 
netic fielil.  the  dipoles  tend  to  turn  until 
the  line  connecting  the  centers  of 
charges  is  parallel  to  the  tieid.  This 
exerts  a  torque  on  the  molecule,  and 
moves  it  slightly,  sometimes  shifting  the 
centers  of  charges  at  the  same  time. 
This  motion  of  mass  through  a  distance 
is  work,  and  the  friction  between  the 
moving  molecules  creates  heat.  Follow- 
ing this  theory,  when  the  field  is 
changed,  the  dipoles  uill  move  again, 
generating  more  heat.  The  higher  that 
the  frequenc>  of  the  electromagnetic 
fielil  becomes,  the  greater  the  amount 
of  heat  generated  within  the  substance. 

This  phenomena  has  been  put  to  use 
in  a  number  of  fields  since  it  was  dis- 
covered. One  of  the  most  widely  used 
applications  is  in  the  making  of  pl\- 
wooH  and  laminated  wooden  beams, 
where  the  heat  generated  in  this  man- 
ner is  u.sed  to  dry  the  glue  between  lam- 
inations. 

This  method  of  heating  far  surpasses 
the  steam  heating  method  used  pre\i- 
ously.  Another  application  is  in  the 
bonding  and  welding  of  plastics,  a  small 
welding  gun  being  developed  in  addi- 
tion to  the  large  pressures  normally 
used.  This  process  has  also  found  its 
way  into  the  canneries,  being  u.sed  for 
cooking  and  sterilization.  In  all  the 
aforementioned  uses,  the  main  aii\.in- 
tage  of  dielectric  heat  is  the  vmiform 
heat  that  is  obtainable  throughout  the 
entire  thickness  of  a  substance  that  does 
not  conduct  heat  well. 

In  the  food  field,  dielectric  heating 
has  been  successfully  able  to  thaw  frozen 
foods  in  a  fraction  of  the  time  that  was 
previously  required,  thus  preventing 
chemical  action  in  the  thawed  portion 
while  part  of  the  package  is  still  frozen. 


The  example  of  lipe  triizen  pe.iches  is 
topical.  The  outside  of  the  package 
rh.iwed  .ind  turned  brown  while  the  in- 
side \\as  still  frozen.  Another  reason 
for  the  use  of  this  process  is  the  speed 
at  which  large  c  o  n  t  a  i  n  e  r  s  can  he 
thawed.  In  a  commercial  bakery,  three 
weeks  at  room  temperature  was  re- 
quired to  thaw  a  barrel  of  frozen  fruit 
to  use  in  baking.  With  this  method  of 
heating,  the  same  barrel  is  thawed  in 
an  hour,  with  a  tremendous  sa\ing  in 
warehouse   space. 

Another  applicjition  in  the  comnuT- 
cial  food  field  is  the  preparation  of  com- 
pressed, dehydrated  \  egetable  blocks. 
These  blocks  can  be  kept  without  re- 
frigeration for  one  to  two  \ears  and 
can  be  reconstituted  with  the  addition 
of  water.  The  vegetables  are  dried  by 
ordinary  means  until  about  80  per  cent 
of  the  water  is  removed,  leaving  them 
limp.  The\'  are  then  compressed  into 
blocks  and  dried  b\  the  dielectric  proc- 
ess, taking  advantage  of  the  fact  that 
the  heat  generated  within  the  block  is 
not  proportional  to  the  surface  area  ex- 
posed to  the  source  of  heat  as  is  true  in 
the  usual  heating  process.  In  the  dried 
blocks,  approximately  one  pound  of 
water  is  removed  per  kilowatt-hour  of 
energy   used. 

One  of  the  latest  ideas  in  the  field 
of  dielectric  heating  is  the  drying  of 
seed  grains.  This  is  a  very  specialized 
and  important  field.  The  main  require- 
ments of  the  field  is  that  the  grain  be 
harvested  early  before  losses  occurr, 
necessitating  harvest  at  a  high  moisture 
content.  The  grain  must  then  be  dried 
foi  safe  storage  without  impairing  the 
germination  qualities  of  the  grain.  Due 
to  the  high  price  of  seed  grain  and  the 
consistent  high  quality  that  must  be  ob- 
tained, methods  can  be  used  that  wouM 
not  be  either  feasable  or  practical  in 
aiu'  other  circumstances. 

For  further  insight  into  tlie  llrllblen'^ 
of  dielectric  heating,  let  us  consider  the 
case  of  seed  corn.  This  use  is  still  in 
the  extreme  experiniental  stage,  but  if 
will  serve  as  an  excellent  example  as  to 
what  the  researcher  must  contend  with 
when  working  this  t>pe  of  project. 

The  corn  will  be  picked  early,  com- 
ing from  the  field  containing  approxi- 
mately 2^  per  cent  moisture.  For  prop- 
er storage  of  corn  without  an\  type  of 
destructive  spoilage,  the  moisture  con- 
tent must  be  lowered   to  about    13   per 


cent.  .Since  heat  will  .ittect  the  germ  of 
tile  corn  and  reduce  the  percentage  of 
kernels  that  will  grow  vigorously,  the 
corn  must  not  be  raised  to  a  tempera- 
ture greater  than  110  F.  The  conven- 
tional method  of  dr\ing  corn,  that  of 
blowing  heated  air  through  the  corn,  is 
highly  inefficient  after  the  moisture 
content  has  been  lowered  to  about  1 7 
per  cent.  For  the  purposes  of  this  in- 
vestigation, let  us  assume  that  the  corn 
will  be  dried  to  this  point  b\-  a  forced 
air  drier  and 'will  be  delivered  to  the 
hearing  unit  as  shelled  corn  containing 
17  per  cent  moisture  and  at  outside  air 
temperature   of    ^0    F. 

The  simplest  wa\  of  obtaining  an 
electromagnetic  field  is  charging  two 
parallel  plates,  using  the  corn  as  the 
dielectric  in  the  condenser.  That  is  the 
type  of  equipment  that  will  be  used. 
Since  this  is  to  be  ;;  commercial  unit,  an 
input  of  40  kilowatts  will  be  considered. 
For  the  properties  of  corn,  these  very 
close    approximations    will    be    assumed : 

Dielectric  constant  4.50 — c' 

Specific  heat  0.4,? 

Specific  gravity  0.S4 

Since  the  power  input  \aiies  as  the 
square  of  the  voltage,  and  the  voltage 
must  not  exceed  25000  \olts  due  to 
technical  difficulties,  we  shall  make  the 
preparatory  assumption  of  20,000  volts 
r/ns  input.  To  prevent  arcing,  the  volt- 
age gradient  must  be  less  than  2,000 
v.  in.  from  previous  experiments.  We 
shall  assume  th.it  the  parallel  plate 
electrodes  are  12"  apart.  In  order  to 
maintain  an  even  heat  between  the  elec- 
trodes (20  per  cent  variation)  the  elec- 
trodes must  not  be  more  than  I  id  ot 
a  wavelength  apart.  Max.  freq.  = 
()2.5  -^  I.c'  where  L  is  the  distance  be- 
tween electrodes  in  feet ;  fm.ix  =  2'^ 
megacNcles.  Use  20mc  as  it  is  easier  to 
obtain  a  generator  of  this  size  and  ca- 
pacitv    at  that  frequence 

w  =   (  1.41AfK-V  X    HI-'-)  ^  d 
where, 

w — power   input   ui   watts 

A — are.i  of  electrode  sq.   in. 

f — frequency   cps 

F — voltage  rms 

d — thickness  of  corn  in. 

r" — (•'  tan  —  loss  f.ictor 
— assume   l.S" 

I'lom     this     equation,     the     required 
aiea  of  electrodes  is  .500  sq.   in.,  giving 
a  batch  capacity  of  2  bushels.  The  time 
(  (jOntiriiiid   nn   page  4S  ) 
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the  university  of  illinois  at  .  .  . 


navy    pier 


by   Don    Davoust,    E.E. 


PROF.   R.   E.   KENNEDY 

From  1(S87,  the  year  he  was  born, 
to  his  teaching  today  at  Na\y  Pier, 
Robert  E.  Kennedy  has  served  and  in- 
spired men  of  engineering — both  \ouiig 
and  old.  Best  known  as  "Bob"  to  his 
many  friends.  Professor  Kennedy  be- 
gan his  career  in  1904  with  part-time 
foundry  work  while  attending  a 
foundry  trade  school.  In  the  fall  of 
1909  he  entered  the  University  of  Illi- 
nois as  a  freshman  and  was  given  a 
teaching  job   the   next   year. 

While  teaching  at  Urbana,  he  served 
as  assistant  secretary  for  the  American 
Foundr\men's  Society,  worked  part- 
time  in  various  foundries,  served  two 
years  with  the  Armed  Services  in 
World  War  I,  and  then  received  a  BS 
degree  in  education.  His  name  appeared 
on  the  University  of  Illinois'  first 
"Honors  Day  Program,"  in  \'>2^.  for 
.superior   scholarship. 

A  summer  job  at  the  old  Mitchell 
Motor  Car  Company  in  Racine,  Wis- 
consin, gives  him  the  distinction  of  being 
the  first  metallurgist  in  a  foundry,  thus 
paving  the  way  for  the  benefits  of 
metallurgy  to  the  metal  casting 
industry. 

In  1925,  Professor  Kennedv  lett 
the  University  of  Illinois  to  serve  as 
technical  secretary  for  the  American 
Found rymen's  Societ\.  He  devoted  his 
time  to  organizing  chapters  and  meet- 
ings, and  undertook  the  almost  impos- 
sible jf)b  of  organizing  committees 
which  assembled  available  data  in 
papers  and  handbooks.  He  represents 
many  advancements  in  the  foundry  in- 
dustr\',    and    is    responsible    for   its   liter- 


ature. In  1934  he  became  secretary,  a 
position  which  he  held  until  1945  when 
he  became  Secretary  Emeritus,  and  was 
presented  with  the  Joseph  S.  Seaman 
Cjold  Medal  in  recognition  of  his  out- 
standing work   for   the   Societ\. 

Professor  Kennedy,  through  his  per- 
sonality, enthusiasm,  and  knowleiige  has 
inspired  many  engineers  now  foremost 
in  industry  and  eilucation.  Mr.  Harr\ 
W.  Dietert,  who  studied  under  Pro- 
fessor Kenned)  at  the  L  niversit\'  of 
Illinois,  now  the  worlds  foremost  ex- 
pert on  sands,  dedicated  his  book, 
Fmindiy  Core  Pr(iit\n\  to  Robert  E. 
Kenneth.  When  the  Chicago  L  niier- 
graduate  Division  was  established  in 
1946,     Professor    Kennedy    was    called 


Professor  Robert  E.  Kennedy  (left) 
casting  metal  in  the  Foundry  Lab- 
oratory of  the  Navy  Pier  Division  of 
the    University   of    Illinois. 


back   to   the   education   of   engineers. 

Engineering  education  at  the  univer- 
sity' level  has  great  need  of  men  of 
the  c.ilibei'  of  Professor  Kennedy.  His 
de\()tion  to  his  field — metal  casting,  his 
practical  experience  and  theoretical 
knowledge  —  have  combined  in  him 
qualities  of  leadership  that  gain  respect 
for  his  students  and  his  university.  This 
respect  is  felt  throughout  the  world 
of  engineering  and  industry.  What 
more  could  a  student  ask  than  to  be 
an  engineer  who  woiked  for  such  a 
master   teacher   and    foundryman? 

ENGINEERING    SOCIETIES 
AT  NAVY  PIER 

I.A.S. 
The  Institute  of  Aeronautical 
Sciences  Student  Branch  has  in  the  past 
month  doubled  its  student  enrollment. 
Through  the  efforts  of  Mr.  Harold 
M.  Skadelaiul,  the  sponsor,  and  the 
engineering  student  body,  the  I.A.S.  has 
become  one  of  the  most  promising 
engineering  societies  at  the  pier.  Next 
on  their  agenda  is  a  personal  interview 
with  an  Army  jet-pilot,  speaking  on  jet- 
flight  conditions.  In  addition  to  pro- 
moting .social  and  technical  contacts  for 
its  members,  the  Societ\  hopes  to  en- 
large the  .Aeronautical  curriculum  at 
the   Pier. 

A.S.C.E. 

The  American  Society  of  Civil  Engi- 
neers has  undertaken  the  job  of  keeping 
rhe  Pierites  informed  on  the  activities 
just  north  of  the  Pier.  This  is  the  site 
of  Chicago's  new  water  filtration  plant. 
(CiiuliiiiK  il   nil    l^ngc   36) 
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McDonnell    Aircraft 


by   Tom    Tucker,   Chem.    E.,   '53 


One  of  the  newest  American  industries  is  the  aircraft 
industry.  Although  .McDonnell  Aircraft  Corporation  is  one 
of  the  joungest  of  the  industry,  it  is  one  of  the  largest. 
l[i  the  thirteen  \ears  since  its  incorporation  on  July  6,  1939, 
M.A.C.,  as  .McDonnell  refers  to  itself,  has  grown  from 
two  employees  to  about  1200  employees.  In  this  same 
period,  .M.A.C  has  increased  its  floor  space  from  1900 
square  feet  to  over  1,530,000  square  feet.  It  lias  progressed 
from  the  role  of  a  sub-contractor  to  tiie  role  of  a  leader 
in  the  industry.  How  this  happened  is  a  testinioin  to  the 
opportunity   which    is    open    to    tile    engineer. 

With  twenty-five  years  of  aviation  experience  behind 
him,  James  S,  .McDonnell,  Jr.  resigned  his  post  as  ciiief 
project  engineer  for  land  planes  at  the  (jlenn  L.  Martin 
Company  to  go  into  business  for  himself.  H\  Octobei'  ot 
the  year  of  its  founding,  M..A.C.  had  expanded  to  \'< 
employees.  June  of  1940  brought  McDonnell  into  its  first 
factory  .  .  .  37,400  square  feet  at  Lanibert-St.  Louis 
.Municipal  Airport.  December  brought  the  first  major  air- 
frame subcontracts.     McDonnell  was  on   the  ni()\e. 

September,  1941.  was  an  important  date  to  the  \iiung 
company.  The  L.  S.  Army  Air  Force  awarded  M.A.L'. 
its  first  contract  for  an  experimental  plane  of  .McDoniuli 
design.  The  XV-hl  was  a  combination  fighter-bomber.  It 
wa.s  powered  by  two  counter-rotating  engines  faired  into 
the  wing>  on  either  side  of  the  cockpit,  whicii  \(  a>  no  nuire 
than  an  enlarge<l  portion  of  the  wing. 

The  advent  of  the  jet  made  tile  .\l'-(i7  obsolete,  hut 
M..A.C.  was  read\.  One  year  after  ttie  first  fligiit  ot  tiie 
,\l'-67,  the  first  McDonnell  jet  took  to  the  air  in  Jamjar) 
of  194S.  This  was  the  famous  "Phantom,"  the  first  jet 
plane  to  operate  from  an  aircraft  carrier.  The  Navy  was 
so  well   pleased   with   the   PH-1    "Phantom"   that  it  placed 


an    order    wirli    M.A.C.    before    the    first    fiiglit    from    the 
carrier    I  .S..^.    I'rankhn    I).    Koose\elt   was   made. 

The  next  .McDonnell  plane  to  be  purchased  in  quaiititx 
by  the  Navy  was  the  F2H-I  "Banshee."  The  "Han>liee  ' 
was  bigger,  faster,  and  better  armed  than  its  predecessor, 
the  "Phantom."  Man\  changes  have  been  made  in  the 
"Hanshee"  since  its  first  flight  in  June  of  1947.  In  fact, 
the  F2H-3  is  now  in  quantitx  production.  The  "Hanshee" 
has  proven  tiie  wortii  of  carrier  based  jet  planes  in  the 
Korean  conflict.  It  is  taster,  better-armed,  and  liarder  to 
hit   tii.in    tiie   piopellor   planes. 

Two  other  M.A.C.  jets  are  on  order  by  the  armed 
foices.  Tlie>  Navy  has  ordered  tiie  F3H-1  "Demon"  and 
the  .Air  Force  has  the  F-101.  The  former  plane  is  again 
a  carrier  plane.  .Aside  from  the  fact  that  "performance  (of 
the  single  engine  F3H-1)  will  exceed  by  far  that  of  the 
Fill  .ind  l''2H,"  nntiiing  about  its  speed  and  armament 
is  known.  'Flic  l''-l(ll  "Voodoo"  was  designeil  to  escoi't 
bondiers,  attack  dist.int  taigets.  and  provide  close  >up|iort 
for  ground  troop>.  Hotii  pl.ino  ii.ixe  sharply  swept  iiack 
wings. 

.Althougii  the  most  spectacular  p.irt  ot  tiie  .\1..A.C.  stor\- 
concerns  the  e\ery-da\  t\pe  of  plane,  helicopters,  guiiled 
nuNsles,  and  parasites  have  a  place  in  the  story.  In  the 
helicopter  line  are  the  Whirlaway,  an  experimental  twin- 
engine,  twin-rotor  machine;  Little  Henry,  the  first  ram- 
jet helicopter  (possibly  the  prototype  of  tomorrow's  family 
helicopter)  ;  an  assault  transport  and  cargo  unloader  for 
the  Navy;  and  ;m  experimental  "convertiplane"  for  tlie 
.Air  Force.  The  guided  missies  are  both  target  drones  and 
self-propelled,  autoiiiaticalK  controlled  bombs.  'Fhe  par.i- 
site  "Cioblin"  was  designeil  to  operate  from  the  bomb  h,i\s 
of  a  H-3().  It  was  launched  an<i  retrieved  in  mid  aii  h\ 
tile    "mother"    plane. 
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The  story  of  an  airplane  gt-neralK  tollows  this  pattern. 
The  engineering  staff  iie\cIopes  a  plane  which  the\-  believe 
to  be  a  ver\  good  one.  Hut,  is  it?  ()nl\  actual  flight  will 
tell.  Here  the  hand-made  experimental  models  are  made. 
First  the  company  tests  the  ship,  thm  the  Navy  or  Air 
Force  tests  it  in  competition  with  the  products  of  other 
manufacturers.  Then  a  contract  is  let  tor  the  production 
of  100  to  200  planes  which  are  based  on  the  winning  ile- 
sign,  but  \xhich  embodies  the  best  principles  of  all  the 
competing  planes.     Now  the  production   line  must  be  set  up. 

But,  the  modern  jet  airplane  is  not  a  product  which 
can  be  mass-produced  like  an  automobile.  The  tolerances 
in  an  airplane  are  much  smaller  than  any  present  stamping 
jiress  can  turn  out.  Instead  of  forming  a  fuselage  section 
in  a  press  as  the  top  of  a  car  is  made,  the  airplane  part  must 
be  built  up  or  machined  from  a  solid  piece  of  metal.  E\en 
so,  the  aiiplane  must  be  manufactured  in  large  quantities. 
A  ten-ton  airplane  can  not  be  placed  on  a  moving  belt 
like  a  two-ton  car.  Even  so,  a  production  line  is  the  most 
efficient  way  to  produce  a  large  number  of  articles.  How- 
does   the   aircraft    industry    reconcile   these    facts? 

The  airframe  starts  along  the  sub-assembly  lines  as 
small  parts  such  as  wing  ribs  and  spars.  These  pieces  are 
assembled  into  wing  sections,  fuselage  sections,  and  the  like. 
Next  the  sections  are  put  together  to  form  an  entire  wing, 
tail,  or  fuselage.  Finally  the  major  parts  of  the  plane 
reach  the  final  assembly  line.  Here  the  plane  takes  shape. 
Large  overhead  cranes  move  the  growing  airframe  from 
one  station  on  the  assembh'  line  to  the  next.  At  one.  the 
landing  gear  will  be  attached,  at  another  guns  are  put  in 
place,  until  the  plane  is  ready  to  be  flown. 

Before  an\  plane  is  turned  o\er  to  the  bu\er,  be  it  Air 
Force  or  Navy,  McDonnell  gives  the  plane  a  complete 
test  on  the  ground  and  in  the  air.  Then  the  customer 
repeats  the  flight  test  and  the  ship  is  on  its  way  to  defending.' 
our  coLmtr\. 


Installing   the   two    powerful   jef   engines    in   the    Banshee, 
one  of  the  final  assembly  procedures. 

.An  additional  difticult\"  in  mass  producing  airplanes  is 
the  fact  that  an  airplane  is  never  a  stock  proiluct.  K\er\ 
week,  about  100  changes  are  made  in  the  aircraft  in  pro- 
duction. These  may  be  minor,  such  as  relocating  the  cock- 
pit-cover release,  or  the\'  may  be  major,  such  as  an  impro\ed 
fire-fighting  system.  Every  change,  however,  nujst  be 
approved    by    the   aimed    service   which    will    bu\'    the    plane. 


How  important  is  the  engineer  to  .M.A.C.?  A  rough 
idea  can  be  obt.iined  from  the  following  figures:  during 
W^orld  War  H.  there  was  one  engineer  to  e\er\  ten  pro- 
duction workers;  toda\,  there  is  one  engineer  to  every  three 
production  workers.  Of  M.A.C.'s  12,f)00  employees,  about 
2,000  are  engineers.  Another  insight  to  the  importance  of 
the  engineer  is  found  in  the  officers  of  the  compan\.  James 
S.  McDonnell,  Jr.,  the  founder  and  president  is  an  engi- 
neer. The  vice-president  and  a  large  majority  of  the  depart- 
ment heads  are  engineers.  The  entire  .McDonnell 
organization   is  based   on   the  engineer. 

In  thirteen  \ears,  M.A.C  has  grown  from  a  new 
member  of   the   aircraft   industry   to   an   important   producer 


With  aircraft  in  the  early  stages  of  construction  as  a 
backdrop,  a  finished  Banshee  sits  in  the  final  assembly 
hangar.    (All    photos   courtesy    McDonnell    Aircraft   Corp.) 


of  aircraft.  Much  of  the  growth  was  due  to  World  W'ai 
H,  but  the  chief  reason  for  McDonnell  growth  is  the 
engineer.  When  other  aircraft  manufacturers  cut  back 
after  the  War,  M.A.C.  kept  on  expanding.  Of  course  a 
companv  does  not  expand  without  an  idea  of  increa.sed 
production.  W^hile  other  manufacturers  lost  their  govern- 
ment contracts  in  part  or  whole,  McDonnell  received  new 
and  bigger  contracts  than  it  had  held  in  the  past.  The  very 
obvious  rea.son  for  this  paradox  is  the  quality  of  the  M.A.C. 
product.  This  quality  is  due  to  both  the  production  worker 
and  the  engineer.  Primarih,  M.A.C.  gives  credit  to  the 
engineering  staff  which  continually  comes  up  with  new 
and  better  planes.  Thus  McDonnell  has  more  than 
doubled  its  wartime  production,  most  of  this  growth  coming 
before  Korea. 

As  stated  above,  McDonnell  became  a  leader  b\  making 
top-notch  goods.  It  is  the  company  policv  to  remain  a  leader 
b\  the  same  method.  M.A.C.  is  not  a  manufacturer  only. 
It  is  a  research  company.  Many  of  the  bm'ldings  which 
have  been  built  recently  or  are  being  built  now  are  for 
research  work.  A  new  micro-wave  laboratorv  for  radar 
research,  a  new  low-speed  wind  tunnel,  a  low  pressure 
chamber  to  simulate  high  altitudes,  and  a  new  propulsion 
laboratory  to  studv'  ram-jets  and  after-burners  are  among 
the  new  structures  at  M.A.C. 

The  McDonnell  plant  is  located  at  the  edge  of  Lambert- 
St.  Louis  Municipal  Airport.  The  plant  is  new  and  mod- 
ern, having  been  constructed  during  the  last  w.ir  A  large 
cafeteria,  which  often  serves  foreign  dishes  as  well  as  the 
American  stand-bys,  is  located  under  the  production  area. 
M.A.C.  also  encourages  its  employees  to  take  advantage  ot 
the  sports,  hobbies,  and  social  activities  sponsored  by  the 
companv. 

{ (.'(/ntiniii/i   rjii    fulfil    ■^-^'i 
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an  element  of  aviation 


Human    Engineering 


by  Howie  Hadler,  Ag.E.,  '55 


(ireat  strides  have  been  taken  in  the 
ail\  ancenient  of  aviation.  The  speed, 
si/.e,  payload,  and  powerplant  etticiencv 
ot  airplanes  has  been  iiKreased  greatl\ 
by  e\tensi\e  research  and  laboratory  ex- 
perimentation, liut  quite  often,  in  the 
midst  ot  tliis  research,  the  most  import- 
ant element  of  aviation — the  human 
element — has   been   largely   neglected. 

It  is  this  factor  with  which  the  avia- 


tion psycli(ilii}i\  \  laliuratiiry  of  tiie  De- 
partment ot  l'>>cliology  works.  Tiu- 
laboratory,  located  at  the  L  ni\ersity  of 
Illinois  airport,  studies  pilot  reaction 
miller  different  conditions  produced  b\ 
\arious  engineering  factors,  ihe  func- 
tion of  the  laborator\  is  to  work  toward 
the  designing  of  equipment  which  will 
take  advantage  of  the  aptitudes  ol  man, 
as    opposed    to    most    laboratory    experi- 


The  flight  periscope  mounted  above  the  control  panel  of  the  aircraft 
shows  the  runway  of  the  University  of  Illinois  airport  as  it  would  appear 
to  the  pilot.  The  study  of  the  flight  periscope  is  a  major  experiment 
in  the  aviation  psychology  laboratory. 


mentation  which  works  toward  the  de- 
signing of  equipment  to  take  advantage 
of  mechanical  factors,  leaving  the  pilot 
to   adjust   himself   to   these  differences. 

The  general  work  of  the  laboratory 
deals  with  the  design  of  instrument  dis- 
plays and  synthetic  flight  trainers  and 
their  characteristics.  The  research  con- 
ducted by  the  laboratory  is  made  pos- 
sible b\-  funds  provided  by  the  Special 
Devices  Center,  Office  of  Naval  Re- 
search an<l  Human  Resources  Center, 
I  SAF,  under  contract  with  the  I  niver- 
sity  of  Illinois. 

-A  major  part  of  the  work  conducted 
In  the  laboratory  is  with  \  arious  instru- 
ment displays  and  their  effect  on  the 
ability  of  the  pilot  to  use  the  informa- 
tion presented  by  the  instruments  easily 
and  accurately.  Special  emphasis  is 
placed  on  navigation  instruments.  The 
luoblem  is  to  determine  what  informa- 
tion is  |iresenteil,  how  this  information 
is  presented,  and  whether  the  informa- 
tion is  sufficient  for  the  pilot  to  accur- 
,itel\   control  and  navigate  the  aircraft. 

The  first  part  of  the  project  was  to 
standardize  the  present  instrument  dis- 
plays and  individual  instruments  in  a 
way  which  will  be  most  beneficial  for 
the  pilot.  The  individual  instr\iments 
and  the  complete  instrument  displa\  had 
to  be  arranged  in  such  a  way  that  the 
pilot  could  easih'  read  each  instrument 
and  comprehend  the  information  pre- 
sented b\  the  Instruments  quickly  and 
accurately. 

The  standarili/ation  invokes  the  re- 
designing of  the  instrument  panel  and 
man\  of  the  individual  instruments.  The 
\\(irk  of  the  laboratory  is  mostly  con- 
cerned with  artificial  horizons  and  in- 
strument <lispla\s  for  omni-directional 
radio  range.  ()nl\'  part  of  the  problem 
is  solved  by  standardization  however. 
The  instrument  must  also  be  standard- 
ized to  a  design  which  incorporates  the 
desii.ible  characteristics  of  an  instru- 
iiu-nt  and  eliminates  as  many  of  the  un- 
desirable (|ualities  as  possible.  Various 
instruments  and  displays  must  he  tested 
to  deternu'ne  which  best  conforms  with 
the  pilot's  natural  abilities. 

The  laboratory  is  quite  interested  in 
the  effect  of  the  instrument  display  un- 
iler  air  traffic  control  conditions.  .'\ir 
traffic  control  is  a  major  flight  prob- 
lem and  the  instrument  display  in  the 
(  (Utntiniictl  III!  f<fi,i:i    ^2  ) 
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introducing 


by   Martin   Goldstein,   Chem.   E.,   '55,    Bob   Schroder,    Chem.    E.,   '54, 
and  Maurice  Garnholz,  Aero.   E.,  '56 


PROF.   H.   S.   STILLWELL 

Prntessoi-  H.  S.  Stilhvcll,  Head  of 
the  Department  of  Aeronautical  Engi- 
neering, has  heen  here  at  Illinois  since 
the  department  began  in  1945.  Orig- 
inally from  Independence,  Missouri,  he 
received  his  H.  S.  and  M.  S.  degrees 
from  the  University  of  Minnesota  in 
1939  and  1940  respectively.  Since  then 
he  has  had  quite  an  extensive  amount 
of  experience.  He  has  taught  at  his 
alnia  mater  and  has  been  the  head  of 
the  aeronautical  department  at  the 
L  niversity  of  Kansas.  His  most  recent 
job  has  been  engineering  work  with 
North  American  Aviation  in  Cali- 
fornia. Previously,  he  had  held  positions 
with  Chance- Vought  at  S  t  r  a  t  f  o  r  d, 
Connecticut;  Porterfield  Aircraft  at 
Kansas  City,  Missouri;  and  Consoli- 
dated Aircraft  at  San  Diego,  Califor- 
nia. At  John  Hopkins  Physics  Labor- 
atories he  was  consultant  on  guided 
missiles.      High    speed     propellors    were 


\ 


PROF.   HENRY   S.   STILWELL 

his  concern  while  with  Aero-Products 
Division  of  General  Motors  Corpora- 
tion. Professor  Stillwell  also  did  con- 
sulting work  for  the  Air  Force,  both 
here  in  the  United  States  and  in 
Europe. 

As  probabh  would  be  expected.  Pro- 
fessor Stillwell's  opinion  of  the  future 
in  aircraft  is  very  enthusiastic.  He  be- 
lieves   that    a    \o\uig    man    who    has    an 


interest  in  his  wdik  and  who  will  apply 
himself  has  before  him  an  excellent 
future  in  the  aircraft  industry.  He  onh' 
wishes  that  more  research  could  be  done 
in  the  field  of  commercial  and  pri\ate 
flying.  More  people  with  original  ideas 
are  needed  both  in  the  aircraft  industry 
and  elsewhere.  Professor  Stillwell  be- 
lieves that  we  are  on  the  brink  of  a 
newer   and    bigger   era   in   aviation. 

Following  his  own  words,  "Everyone 
should  find  work  that  is  interesting  to 
him,"  Professor  Stillwell  finds  himself 
very  happily  absorbed  with  his  profes- 
sion. To  him  his  work  is  his  hobby. 
He  enjoys  working  with  students  and 
especially  likes  to  see  the  results  he 
obtains  from  teaching.  He  also  has  a 
strong  desire  to  meet  more  of  the  fresh- 
men enrolled  in  aeronautical  engineer- 
ing. In  his  mind,  as  in  many  others, 
a  close  student-staff  relationship  is  nec- 
essary for  a  successful  educational 
arrangement. 

A  common  mistake  made  about 
aeronautical  engineering  is  that  it  is  a 
specialized  field.  This  is  not  true.  Al- 
though there  are  three  general  classes 
— aerodynamics,  structure,  and  propul- 
sion— numerous  branches  and  combina- 
tions  spring    forth    from    them. 

Like  the  mailman  who  goes  hiking 
on  his  day  off.  Professor  Stillwell 
spends  as  much  spare  time  as  possible 
at  his  favorite  hobby — flying.  The  rest 
of  his  leisure  time  is  taken  up  by  occas- 
ional swims  and  iiis  three  \()ung 
children. 

Very  efficiently.  Professor  Stillwell 
manages  to  giu'de  his  well-run  depart- 
ment. We  of  the  U.  of  I.,  and 
especially  those  of  us  under  him,  can  be 
justified  in  being  proud  of  the  compe- 
tent head  the  aeronautical  department 
has   in    I'rofessor    H.    S.    Stillwell. 

HANK   KALAPACA 

The  Tcchnogidfih  is  especially  fortu- 
nate this  term  in  having  Hank  Kala- 
paca,  last  year's  editor,  around  as  a 
special  advisor.  Hank  will  receive  his 
degree  in  engineering  physics  this  Feb- 
ruary Until  then,  he  is  continuing  to 
work  hard  foi-  the  Tidi.  His  final  ap- 
pearance in  print  for  the  Tich  will 
come  in  the  December  i.ssue  as  an 
article   on    digital   computers. 

Hank  is  from  the  west  side  of  Chi- 
cago,   where    he    attended    Tidey    high 


school.  Hank  was  also  a  B..M.O.C.  at 
Tuley.  He  was  vice-president  of  his 
senior  class  and  was  active  in  the 
physics  and  civics  societies.  Since  he 
had  always  been  interested  in  atomic 
physics,  Hank  enrolled  in  the  engineer- 
ing physics  curriculum  here. 

Hank's  first  public  appearance  on 
campus  came  during  the  1930  Engineer- 
ing Open  House,  when  he  represented 
a  space  man  bound  for  V'enus  in  the 
Open  House  parade.  Since  then  Hank 
has  hardly  ever  left  the  public  eye.  He 
was  chairman  of  the  YMCA  interna- 
tional supper  club  as  a  sophomore.  He 
has   also   received   many  honors,   belong- 


HANK   KALAPACA 

ing  to  Phi  Eta  Sigma  and  Sigma  Tau 
and  being  chosen  last  \ear  as  a  Knight 
of  St.  Pat.  Also  he  was  honored  as  one 
of  the  top  loo  activity  leaders  on  cam- 
pus  last   year. 

Hank  first  became  interested  in  the 
Technngraph  when  he  received  a  letter 
about  joining  the  staff  which  was  sent 
to  freshman  engineers  who  had  good 
rhetoric  grades.  His  first  article,  on 
space  travel,  appeared  in  the  December, 
1951  issue.  In  May  of  1951  Hank  was 
chosen  editor  of  the  Trduiogra/'li  for 
1951-52  school  year.  Hank  has  done 
an  excellent  job  of  runru'ng  the  Tiih. 
Also,  his  editorial  on  college  athletics 
was   highh    praised    by   critics. 

Most  of  Hank's  spare  time  is  taken 
up  b\  a  certain  Miss  Mar\  Donle\. 
Mar\'  and  Hank  will  be  married  this 
coming  February.  Ne\t  to  Mar\, 
Hank's  most  absorbing  outside  interest 
is  hypnotism.  He  first  became  inter- 
ested in  the  subject  when  he  was  around 
fourteen  or  fifteen.  H>  now  he  is  a  pro- 
ficient hypnotist. 

Hank's  immediate  future  after 
graduation  will  be  taken  up  b\  the 
{(^rjiitinuril   on   fxigc   26) 
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they  take  it  for  granted 


ENGLISH   AND   ENGINEERING 


by  George  F.  Scheer 


F.nirOR'S  SOTE:  llirr  is  a  tmn- 
ly  hit  nf  niiitcriiil  fur  lonsitliralion  llint 
hits  II  purticulfir  uitikntss  in  iii/iny  of 
itiir  idiirtitions.  .7/  thf  htgiiniing  of  this 
iiiH  sihool  yitir  Wf  iii/iy  titll  hmifil 
hy  "tiirning  thf  grrimiimtiiil/  leaf  iiiiil 
I  omriitrtiling  our  efforts  in  our  oiLii 
hihulf  tiitli  II  risn/iition  lonnrd  lilrnu  y. 

'Vhv  stuilcnt  who  will  not  take  IJi<;- 
lish  coniposition  ami  lin'iatuie  serioush 
because  he  belie\es  that  the  scientifii'  or 
professional  field  to  which  he  aspires 
doesn't  require  it.  i>  in  tor  a  surpiise. 
This  was  brought  out  in  a  recent  surve\ 
among  hundreds  of  American  business- 
men, industrialists,  and  government  offi- 
cials, which  proves  without  question  th.it 
it  is  not  enough  for  technicians  to  be 
niasters  of  their  trade.  Today  opportuni- 
ties for  jobs  and  for  expanding  futures 
are  cIosel\  related  not  only  to  man's 
mastery  of  his  specialized  skills  but  also 
to  the  effectiveness  with  which  he  can 
handle   that   basic  humanity,   English. 

Businessmen  admit  candidly  that  the 
best  jobs  go  to  men  who  have  acquired, 
in  adilition  to  technical  abilities,  the 
broader  cultural  background  and  the 
felicity  of  speech  and  expression  which 
comes  with  an  understanding  and  ap- 
preciation of  English  most  of  all. 

Kendall  A.  Redfield,  president  of  As- 
grow  Export  Corporation,  is  typical  of 
those  who  do  not  believe  that  technical 
training  is  enough.  He  insists  that  an 
electrical  engineer  "simply  must  have 
the  ability  to  express  himself  clearlv. 
both  to  ask  questions,  indicate  that  he 
understands  the  subject,  and  in  giving 
instructions  to  others." 

(leneral  Motors  Corporation  is  p.n - 
licularly  interested  in  "individuals  who 
can  express  themselves  well,  both  oralK 
and  in  written  reports."  Socony- 
Vacuum,  one  of  the  world's  leading  oil 
companies,  "takes  for  granted  a  good 
knowledge   of    English." 

Many  businessmen  sell  at  rlu-  same 
price  the  same  commodity  ottered  b\ 
their  competitors.  In  reality  these  firms 
sell  service,  and  the  only  edge  one  has 
over  another  is  the  finesse  with  which 
this  tangible  is  sold.  Such  a  business  is 
the  fabulous  Manhattan  Storage  and 
Warehouse  Conipan) .  the  biggest  de- 
pository of  household  good  s  ever  t  o 
operate  under  one  roof,  the  firm  which 
cares   for   Kreisler's  violins,   and   during 


World  War  11  stored  for  tlie  British 
go\  ernment  (  for  an  astronomical  fee ) 
all  the  peacetime  fittings,  from  bathtubs 
to  chandeliers,  u  i  the  lu\iii\  liners 
(jueen  Mary  and  (Jueen  l!liz.ibetli.  Its 
vice  president  thinks  that  "it  is  obvious 
that  a  command  of  the  English  language 
is  important  in  a  business  where  there 
is  daily  contact  with  the  public,  and 
this  is  very  important  when  there  is 
nothing  to  sell  except  .service.  ' 

The  number  of  people  that  t.iil  to 
survive  the  ordeal  of  an  employment 
interview  because  of  their  lack  of  com- 
mon P.nglish  is  amazing.  Time  after 
time  it  is  possible  to  see  young  people 
with  responsible  positions  fail  to  secure 
their  immediate  and  long  range  goals 
because  of  (a)  their  failure  to  make 
themselves  understood,  and  (b)  the  poor 
impression  they  make  in  speaking. 

Repeatedly  executives  suggest  that 
promotions  usuallv  depend  as  much  upon 
the  abilitv  to  express  oneself  as  upon 
technical  abilities.  W.  L.  Johnson,  of 
Hell  and  Howell  Companv.  manufactur- 
ers of  cameras  and  other  optical  instru- 
ments, confesses  that  "on  some  oc- 
casions in  the  past  .several  years,  ins- 
tances have  come  to  our  attention, 
where  po.ssible  promotions  have  been 
reconsidered  because  of  the  individual's 
inability  effectively  to  speak  and  write 
English  .  .  .  Certainly  we  feel  that  ef- 
fective speech  and  writing  is  a  neces- 
sarv'  reqiusite  for  oui'  executive  level 
jiersonnel. 

Businessmen  wain  that  ordinal  v.  care- 
less knowledge  is  insufficient.  I  o  use 
some  of  their  phra.ses,  they  seek  voung 
people  with  the  abilitv'  "to  use  good 
English,  orallv  and  in  writing,"  .  .  .  "to 
be  not  onlv  articulate,  but  forcefulh' 
so,"  ....  "to  use  correct  spelling  and 
grammer,  "  ....  "to  acquire  and  use 
effectively  .1  large  vocabularv,"  .  .  .  "to 
know  the  root  sources  aiul  origins  ot 
words." 

And  thev  arc  not  satisfied  that  I'ng- 
lish  generallv  is  being  well  enough 
taught.  Altho\igh  Philip  I).  Reed,  of 
(leneral  Electric.  onl\-  hinted  th.it  he 
thought  the  subject  w  .is  not  always 
properly  taught,  other  executives  were 
explicit  in  coiulemning  the  quality  of 
much  of  the  teaching  in  this  field.  The 
Foreign  Sales  .Manager  of  the  Baldwin 
Piano  Company  savs  that  in  his  estima- 
tion  American  schools   ,ind   colleges   "do 


not  give  the  subject  ot  l.nglish  sufficient 
importance,  judging  from  the  lack  of 
good  spelling,  puntuation,  and  proper 
grammar  used  even  by  college  grad- 
uates." Clarence  L  Bau,  acting  director, 
.Areas  Division,  Department  of  Com- 
merce, Office  of  International  Traile, 
savs  that  his  office  finds  that  "verv 
few  college  students  "  can  use  "the  I'.ng- 
lish  language  orallv  anil  in  writing  both 
coiu'iselv  and  |iieciselv .  '  I  he  Sales 
Manager  of  the  Interchemical  Corpora- 
tion thinks  that  English  is  "woefullv 
neglected    in    our   schools    .ind    colleges." 

John  .\.  McDonnell,  vice  president 
of  the  Shering  Corporation,  lays  the 
blame  for  the  prevalence  of  poor  Eng- 
lish directly  upon  the  secondary  school 
wherein  the  firm  foundations  for  good 
English  should  be  laid.  Says  McDon- 
nell. "Too  few  specialists  in  the  techni- 
cal and  scientific  fields,  such  as  the 
chemists,  pharmacists,  engineers,  a  n  d 
others,  are  skilled  in  simple  composi- 
tion; grammar,  and  spelling.  This  is 
not  a  criticism  of  college  training,  of 
course,  but  instead  rates  as  an  indict- 
ment   of     secondarv     school     education.  ' 

It  is  obvious  that  in  order  to  glean 
full  benefit  from  the  educational  op- 
portunities now  presented,  as  well  as 
facilitating  advancement — after  gradua- 
tion a  comprehensive  knowledge  of 
proper  expression  is  imperative.  T  h  e 
engineering  student  of  today,  particular- 
ly inadquate  in  this  respect,  mav  well 
pause  a  moment  .ind  consider  thi-  1111- 
portance  of   good    English ! 


I'ather:  "Why  were  vou  downstairs 
with   that   fellow  so  long   last   night?" 

Sweet  young  thing:  "Well,  the  least 
I  can  do  when  a  fellow  takes  me  to  the 
movies  is  to  kiss  him  goodnight." 

Father:   "That's  true." 

Sweet  young  thing:  "Well,  he  took 
nie  to  Cud's.  " 

llubbv:  "f.){  ;ill  the  crazv  things. 
That  fellow  up  on  the  third  floor  savs 
that  he  has  kissed  everv  married  woman 
but   one   in   this   ajiartment    house." 

Wife:  "I'll  bet  it's  that  stuck  up 
Mrs.   B;iih-v   on  the  third   floor." 

"Do  vou  h:ive  main  lines  to  speak 
ill  the  new    play  .^  " 

"No.   I   take  the  p.irt  of  the  husbaml." 
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radar  in 


Weather 
Forecasting 

by   Bob   Schrader,  Chem.   E.,  '54 


Many  tliiu's  in  the  past  halt-centur\ 
science  and  engineering  have  arisen  to 
solve  a  need  or  meet  a  problem  almost 
before  the  need  or  problem  was  known 
to  exist.  A  good  example  of  this  recently 
field   of   hydro-meteorology. 

All  through  the  midwest  and  especial- 
ly in  Illinois  a  growing  shortage  of 
water  became  apparent.  Underground 
water  tables  have  already  dropped  seri- 
oush'  in  a  few  industrial  areas.  This 
water  shortage  called  for  new  and  bet- 
ter knowledge  of  our  water  supply.  The 
standard  rain  gauge  used  today  can  nev- 
er give  the  data  on  rainfall  that  is  de- 
sired by  engineers  and  meteorologists. 
Even  over  a  small  area  a  very  large 
number  of  rain  gauges  would  be  re- 
quired. This  is  because  the  intensity  of 
rainfall  varies  greatly.  An  inch  of  rain 
may  fall  on  one  particular  spot,  while  a 
mile  or  two  away  no  rain  at  all  ma> 
fall.  And  now,  just  as  the  need  for 
knowledge  of  our  water  supply  increases, 
a  new  method  for  tracking  rainstorms 
and  measuring  rainfall  has  emerged  on 
the  horizon.  Radar  has  entered  the 
field   of  hydro-mteeorology. 

The  use  of  radar  in  studying  weather 
got  its  start  in  1947  when  there  was 
great  interest  in  possible  rainmaking 
by  seeding  clouds  with  dry  ice  or  iodide 
Conipan\  of  Kl  Paso,  Illinois,  m  co- 
operation with  State  Water  Survey  lo- 
cated here  at  Champaign,  began  to 
study  rainmaking  in  earnest.  Pfeister  be- 
came so  interested  that  it  purchased  a 
war  surplus  radar  set  for  tracking  both 
aircraft  and  rainfall  during  any  rain- 
making attempts. 

Even  though  rainmaking  did  not  seem 
nece.ssar\'  in  Illinois,  the  \alue  of  railar 
in  tracking  rain  storms  became  evident. 
It  was  even  thought  that  radar  might 
possibly  be  able  to  determine  the  quan- 
tity of  rainfall.  A  raingauge  network 
was  installed  in  the  spring  of  l')4S  in 
order  to  check  radar  results.  Radar 
studies     using    this     raingauge    network 


were  continued  in  I'H''  and  l')Sll.  These 
studies  pr()\  ed  to  be  of  little  \alue  be- 
cause of  the  "ground  clutter"  appearing 
on  the  radar  scope,  caused  by  trees  and 
structures  close  to  the  radar. 

Much  was  learned  at  El  Paso  about 
the  nature  of  thunderstorm  rainfall.  It 
was  alread\  known  that  thunderstorms 
consisted  of  three  or  more  adjacent  cells 
of    heavy    rainfall.    Studies    at    El    Paso 


showed  that  these  cells  may  vary  from 
one  to  thirt)  miles  in  diameter  and  that 
the  duration  of  moderate  or  heav\'  rain- 
fall from  a  cell  could  vary  from  a  few 
minutes  to  one  hour. 

During  the  last  year  the  water  surve\ 
researchers  moved  to  Champaign,  locat- 
ing in  a  new  building  at  the  University 
lit    Illinois   airport.   They  are   now   con- 
(Contiiiind  on   page  40) 
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Edited    by   Charles   LaRobardier,    M.E.,   '55 


World's  Most  Powerful 
Jet  Engine 

The  Navy  ami  thi-  Wi-stinghousc 
Kli'Ctric  Corporation  have  annoimced 
that  VVfstiiighouse  has  (li-\  clopi-d  and 
placed  in  production  the  world's  most 
powerful  i)iialitied  turbojet  aircraft  en- 
gine. It  de\elops  thrust  equivalent  to 
approximate!)  2S, ()()()  horsepower  .it  to- 
day's jet   flight   speeds. 

"The  new  power  pl.inr  will  iv  the 
first  jet  engine  in  the  world   to  proxidc 


Technicians  at  work  on 
Westinghouse's  25,000  horsepower 
turbo-jet  engine.  (All  cuts  courtesy 
of  Wesfinghouse.) 

constant  speed  drive  for  airplane  ;ic- 
cessorics  as  an  integral  part  of  the  en- 
gine," said  Frank  L.  Snyder,  manager 
of  the  Westinghouse  Aviation  ( Jas 
Tirrbinc  Division.  Philadelphia.  Pa. 
"This  revolutionary  feature  will  permit 
designers  to  make  substantial  savings 
in  weight  and  space  in  new  planes, 
both  vital  factors  in  maint.uning  .lir- 
craft  superiority." 

The  new  aircraft  power  plant  ha^ 
just  successfully  completed  the  I)efens<' 
Department's  grueling  ISd-hom-  ipiali- 
fication  test,  which  all  new  engin(■^ 
must  pass  to  be  eligible  for  quantity 
production.  The  test  was  equivalent 
to  more  than  7^,(I(H)  miles  of  actual 
flight,  or  three  times  around  the  wr)rld 
at    the   equator. 

Several     new     lighter    planes,    all    of 


\v  luch  .lie  scheduled  loi  earlv  produc- 
tion foi  the  I  .S.  Na\y,  are  expected 
to  be  powered  b\  the  new  engine.  1  hese 
will  include  the  .McDonnell  1-Vlll 
"Demon"  and  the  Dougla>  l-"41)  "Sk>- 
ra\." 

The  new  engine  is  .ui  outgrowth  ot 
the  original  W'estinghouse  j4(l  engine 
which,  when  announced  last  year,  was 
the  most  powerful  turbojet  in  the  world 
to  qualify  for  production.  The  new- 
engine  thus  assumes  the  role  of  leader- 
ship previoiish  held  b\  the  c-irlier 
model, 

.Ijtcrhiun.r   Reheats   Casts. 

li'KlSts     P'lliCI 

The  tremendous  power  nt  the  new 
j4(l  is  parti)  developed  through  the 
\ise  of  an  afterburner  which  reheats  the 
exhaiist  gases  after  they  leave  the  tur- 
bine but  before  the)  emerge  as  a  jet 
stream.    Mr.    Sinder    revealed. 

The  new  engine  is  of  the  axial  flow 
cir  straight-through  design.  Almost  2? 
feet  long  and  about  40  inches  in  diam- 
eter, it  is  exceptionally  light  and  pro- 
duces more  thrust  per  square  inch  ol 
frontal  area  than  any  other  turbojet. 

"This  single  engine  is  two  .ind  one- 
half  times  as  powerful  as  the  combined 
four  engines  on  a  H-20  Superfortress,  ' 
.Mr,  Snvder  declared,  "but  its  weight, 
approximate!)'  .?,5()()  pounds,  is  less  than 
that  of  on!)  one  of  the  famous  bomber's 
engines  and  propellers.  .And  still  more 
powerful  versions  of  the  j4(l  are  luider 
development,  " 

Sai'ts     Crilital    Maf  trials 

"Substantial  amounts  of  two  of  our 
most  critical  metals  —  columbium  anil 
cobalt  —  have  been  eliminated  in  the 
new  j4().  Kven  greater  savings  of  these 
and  other  scarce  materials  will  be  ef- 
fected in  newer  versions  of  the  engine,  ' 
Mr,    Srndcr   said. 

A  new  low-cost  tiiel  especial!)  de- 
veloped for  use  in  high-f!)ing  jets  and 
designated  as  "jl'-4",  was  used  through- 
out the  qualification  test  here,  engineers 
reported.  The  new  J4()  tlius  becomes 
tlie  first  \av) -sponsored  turbojet  to 
qiialifv    on    the   new    f\iel. 

Mounts  for  World's  Most 
Powerful  Telescopes 

Mechanical  nnunts  tdi  the  two 
largest,  and  most  poweitui  and  accurate 
instruments  ever  built  to  study  the  sun's 
corona  are  now  imdergoing  tests  at  the 


Sunnyvale,  Calif.,  plant  of  Westing- 
house  Electric  Corporation.  The  instru- 
ments  are   called   coronagraphs. 

-After  completion  of  "dry  runs"  f)n 
these  instruments,  using  electronic  de- 
vices to  double  ff)r  the  missing  giant 
lens  and  sun,  special  optical  systems 
and  instruments  will  be  installed.  The 
two  coronagraphs  will  then  probe  the 
sun's  secrets  from  high-altitude,  dust- 
free  and  haze-free  observatories  :itop 
Fremont  Pa.ss  in  the  C(dt)rado  Rockies, 
and  on  Sacramento  Peak,  near  High 
Rolls.  N.M. 

Scientists,  through  use  of  the  two 
giant  telescopes,  hope  to  gain  additional 
intormation  r.bout  the  sun's  corona  that 
will:  (I)  make  possible  highly-accurate 
long-range  terrestrial  weather  ff)recast- 
ing;  (2)  enable  further  progress  in 
forecasting  sun-caused  disturbances  that 
often  blackout  or  cripple  the  world's 
radio  conununicntions  r'.irl  interfere  w  itli 


World's     most     powerful     telescope 
mounted   for  testing, 

rjidar  operation:  ( .> )  unlock  additional 
secrets  of  the  atom:  .and  (4)  )ield  fur- 
ther ke)s  to  supersonic  flight  in  the 
stratasphere  and  ivi'ii  higher — iiitu  the 
ionosphere    and    :ib(]vc. 

The  instruments  were  designed  b) 
astronomers  of  Harvar<l  College  Ob- 
servatory and  the  High  .Altitude  Ob- 
servatory of  Harvard  College  and  the 
I  niversity  of  Colorado. 

}h  creating  a  perpetual  total  eclipse 
((jontiniitil   on   f'Si'   22) 
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Dahar.  rapilal  oj  French  II  est  Africa,  is  one  oj  the  latest  cities  to  be  connected  to  the  United  States  through  Bell  System  Over- 
seas Telephone  Service.  Initial  period  rate  is  only  $15.    You  can  talk  to  some  90  countries  and  territories  jroni  your  telephone. 


Dakar 

is  on  the  line 


No  more  than  25  years  ago,  American  voices  were  land- 
locked. They  could  travel  around  the  North  American  con- 
tinent, but,  except  for  Cuba,  they  were  stoppetl  at  the  coastlines. 

Then  in  1927  telephone  people  inaugurated  two-way 
commercial  radiotelephone  service  between  New  \  ork  and 
London.   In  that  instant  the  world  grew  smaller. 

It  has  kept  on  shrinking  over  the  years  till  now  such  over- 
seas calls  are  commonplace.  In  1951,  nearly  900,000  were 
made  over  Bell  System  facilities.  Today  you  can  speak  to  some 
90  coimtries  and  territories,  96'<  of  the  world's  telephones. 
Dakar.  French  West  Africa,  is  one  of  the  latest  additions  to 
the  list. 

On  this  25tli  Anniversary  of  Bell  System  Overseas  Tele- 
phone Service,  we  are  busy  working  to  make  the  record  of 
the  next  25  years  even  better.  This  never-ending  effort  to 
find  better  ways  calls  for  the  best  engineering  and  scientific 
minds  available.  Such  continued  research  provides  constant 
opportunities  for  enterprising,  talented  college  graduates. 


KELL  TELEPHONE    SYSTEM 
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SKIMMING    .   .   . 

\  t .iiiiiiniittt  from  f>tigr  2(1  ( 

nl;'  tlu-  sun's  bright  faiT,  the  coron;it;i;iph 
makes  possible  contimious  (la\time 
photographic,  spectrograpliic.  ami  visual 
study  of  the  sun's  corona.  Prior  to  de- 
velopment ot  the  coronajiraph  in  !').?(•, 
such  stuilies  were  not  possible  except 
at  times  ot  intrei|iient  and  brief  total 
eclipses  in  widely  scattered  locations  on 
the    earth,    many    of    them    inaccessible. 

.•\n  "occidting  disc"  located  in  the 
coronagraph's  optical  svstem  blacks  out 
or  "occults"  the  bright  face  of  the  sun, 
creating  an  artificial  total  eclipse,  tlul^ 
permitting  stuiK  of  the  corona  sur- 
rounding the  sun, 

26-Fii'tt   li ox-Lilt)-  Spur  Sirvis 
(IS   Oftliol    I'dhli 

Instead  of  the  tapering  metal  tuhc 
of  the  faniiliar  refracting  telescope,  the 
coronagraph  has  a  long,  box-like  rec- 
tangular spar  of  fabricated  steel  plate. 
This  spar  serves  as  a  four-surfaced 
table  26  feet  long  and  40  inches  h\ 
?>2  inches  in  cross  .section.  On  its  outer 
surfaces,  the  ()bsei\atory  scientists  can 
mount  as  man\  as  1  I  complete  optical 
systems  ami  other  devices  for  solar  re- 
search. 

Each  coronagraph  has  an  electronic 
guider  device  actuating  .sensitive  con- 
trols and  electric  motors  that  will  keep 
the  spar  automatically  and  accurateix 
aimed  at  the  sun  as  the  earth  turns  on 
its  axis  and   moves  through  space. 

At  its  exact  center,  the  spar  is  sup- 
ported on  a  heavy  cast-iron  base.  A 
"polar  axis"  shaft,  aligne<l  on  the  North 
Star,  permits  the  spar  to  be  rntateii 
from  east  to  west  to  counteract  the 
earth's  rotation. 

IJearing  hubs  on  the  stub  of  rlie 
polar  axis  shaft  permit  mo\ement  of 
the  spar  north  and  south  through  an 
arc  of  plus  or  minus  25  degrees  from 
the  plane  of  the  earth's  equator.  .Move- 
ment on  this  axis  compensates  foi'  tlie 
seasonal   variation  of  the  sun'  path. 

To  ensure  always-accurate  alignment 
of  the  various  optical  systems  on  the 
sun,  surfaces  of  the  spar  must  not  bend 
more  than  one  thousandth  of  an  incii 
regardless  of  the  spar's  position.  Bend- 
ing is  prevented  by  using  an  inner  truss 
spar  that  supports  the  outer  spar 
through  a  system  of  multiple  hydraulic 
bell  osw  and  counterweights.  These 
compensate  inv  the  bending  pull  of 
gravity. 

Despite  its  great  weight  and  size,  the 
spar  will  be  so  delicately  balanced  and 
literally  floated  on  a  thin  film  of  oil 
by  "oil  pad  bearings,"  that  an  electric 
motor  rated  .it  only  one  four- 
thousandths  horsepower  will  dri\e  the 
14-ton  mechanism  .is  it  follows  the  sun. 


Drilling  of  Curved  Holes 

A  xK-w  Mielllod  ii.is  luen  ilcMlopeii 
for  drilling  holes  along  an  .arc.  I  sing 
this  method — an  electric  arc  metho<H — 
holes  of  a  diameter  larger  than  ().()4()- 
inch  ha\e  been  drilled  in  cast  iron  along 
an  arc  of  a  radius  from  about  I  to  4 
inches.  The  electric  arc  method  was 
developed  in  order  to  place  thermo- 
couple junctions  inside  a  casting  at  a 
point  not  accessible  by  a  single  straight 
hole. 

I  he  curvcil  liole  ilrdiuif;  device  uses 
the    electriial    circuit    and    cooling    fluid 


View  of  curved  holes  drilled  by  an 
electric  arc  method. 

ot  a  disintegr.-itiny;  ni;iclinie,  in  this  in- 
stance the  Thomas  Metal  Master  man- 
ufactured by  the  Clinton  Machine 
Companx .  These  m  a  chines  remove 
metal  in  the  hole  to  be  drilled  by  elec- 
tric arcing  and  subsequent  quenching 
of  the  nudten  metal  by  a  cooling  fluid 
pas.sed  through  the  center  of  the  hole 
drilling  electrode.  The  electrode  is 
geneially  a  circular  tube,  however,  an\ 
shape  hole  can  be  drilled  by  using  tri- 
angular, square  or  other  shaped  elec- 
trodes. The  arc  at  the  electrode  tip 
is   produced    by   vibrating   the   electrode. 

In  the  Thomas  Metal  Master,  the 
current  that  flows  vvlun  tlic  electrode 
makes  contact  with  tlu-  work  piece  is 
also  the  current  used  to  break  the  con- 
tact between  the  electrode  and  work 
piece.  This  is  done  by  conducting  the 
electrode  current  through  a  coil  so  lo- 
cated that  it  lifts  the  shaft  the  electrode 
is  moiuited  on  each  time  the  circuit  is 
closed.  When  the  circuit  is  opened,  the 
magnetic  pull  ceases  and  electrical  con- 
tact is  made  again  as  the  spring  loaded 
shaft  returns  the  electrode  to  the  drill- 
ing position. 

In    the   curve<i    hole   drilling   rig   it   is 


luccsvarv  to  vibr.ite  the  electrode  along 
the  path  ot  its  aic  and,  therefore,  the 
straight  line  vibration  motion  of  con- 
ventional disintegrating  machines  is  un- 
satisfactory. The  curved  hole  apparatus 
uses  a  separate  vibiator  and  depends  on 
the  disintegrating  machine  onlv  for  its 
coolant  tlovv  and  electric  current  tor 
arcing. 

When  drilling  a  hole  along  the  [latli 
ot  an  arc  it  is  necessary  that  the  elec- 
trode bod)  follow  the  h(de  made  by  the 
tip.  Arcs  and  helices  are  typical  of  the 
curves  that  can  be  drilled.  P'lectrodes 
of  II.DSO  to  ll.()7S-inches  have  been  used 
to  drill  holes  that  have  radii  of  about 
_' '  _.  inches  .iml  an  arc  length  up  to  2- 
iiiches. 

To  drill  a  curved  hole,  the  procedure 
is   as   follows: 

.-\n  electrode  is  bent  along  the  arc 
lit  the  desireil  radius.  .\  holder  is  posi- 
tioned on  a  shaft  so  the  electrode's 
Kilter  follows  the  proper  arc.  The 
electrode  and  work  piece  are  brought 
into    contact    and    the    current    applied. 

The  vibrating  mechanism  that  makes 
and  breaks  this  contact  consists  of  an 
electromagnet  mounted  on  a  brass  tube 
w  liich    is   equipped    with    a   steel    weight 

iisiile   it   that   can   slide    fieelv. 

.As  the  hole  is  being  drilled,  the 
electromagnet  is  energized  while  the 
electrode  is  in  contact  with  the  work 
piece.  During  this  interval,  the  steel 
weight  is  accelerated  to  the  top  of  the 
brass  tube  with  enough  force  to  raise 
the  whole  assembly.  This  breaks  elec- 
trode contact  with  the  work  piece  and 
simultaneously  cuts  off  the  flow  of 
current  to  the  electromagnet.  The  steel 
weight  drops  to  the  bottom  of  the  brass 
tube  as  the  entire  assembly  moves  down- 
ward and  the  electrode  again  makes 
contact  v\  itii  the  work  piece.  This 
cycle  is  repeated  until  the  hole  is  the 
required  depth. 

During  the  drilling  operation,  the 
amplitude  of  vibration  and  the  force 
available  for  breaking  contact  can  be 
varied  bv  changing  the  voltage  im- 
pressed on  the  coil.  Inasmuch  as  the 
electrode  sometimes  spot-welds  itself  to 
the  work  piece,  this  simple  method  is 
used  to  increase  the  separation  force 
ami  set  the  electrode  free.  The  fre- 
(luency  of  vibration  is  controlleil  bv  a 
geared  variable  speed  motor  with  a  cam 
to  actuate  a  microswitch.  The  assembly 
was  finally  operateil  at  from  4  to  6  vi- 
brations per  second. 

Drilling  speeds  ;ire  quite  slow,  us- 
ually only  in  the  order  of  ^-inch  per 
hour.  The  hole  size  varies  from  about 
().(W.?-inch  near  the  entrance  to  0.fl7S- 
inch  near  the  e\u\.  This  tapering  is 
;ipparentlv  unavoidable  in  an\  hole 
drilled   by   the   disintegrating  method. 
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Top  production  teams  back  up  Boeing  engineers 


When  Boeing  engineers  developed 
the  rex'olutionan ,  flexible-wing  B-47, 
their  designs  called  for  aluminum  forg- 
ings  larger  than  anv  e\  er  liefore  made, 
and  for  a  complctelv  new  kind  of  wing 
"skin"  ranging  in  thickness  from  5/8" 
at  the  body  joint  to  3/16"  at  the  tip. 

New  techniques,  machines  and  pro- 
cedures had  to  be  worked  out.  Produc- 
tion is  so  precise  that  the  eight  ton 
wing  slips  into  place  with  less  than  a 
hairsbreadth  of  clearance.  Many  of 
these  new  procedures  were  "impos- 
sible" a  few  years  ago.  Today  they  are 
routine  in  Boeing  plants.  That's  the 
kind  of  production  teamwork  Boeing 
engineers  expect  — and  get. 


Boeing  engineers  also  enjoy  the  ad- 
vantages of  the  finest  research  facili- 
ties in  the  industry.  Their  work,  over 
the  past  35  years,  has  given  them  tre- 
mendous prestige.  You  can  share  that 
prestige  b\  becoming  a  Boeing  engi- 
neer. You'll  work  on  such  long-range 
projects  as  guided  missiles,  nuclear- 
powered  aircraft  and  the  exploration 
of  supersonic  flight. 

You  can  choose  our  Midwest  plant 
at  Wichita,  or  work  in  the  Pacific 
Northwest  at  Seattle.  l5oeing  prinides 
a  generous  moving  and  travel  allow- 
ance, offers  you  special  training,  a 
salary  that  grows  with  you  —  and  a 
future  of  almost  limitless  range. 


Plan  now  to  build  your  carcor  as  a 
meniluT  of  Boeing's  tlistiiigui«hcil  Kn- 
gintt'ring  persoiiiu'l  afli-r  grudualioii. 
Boeing  has  present  and  future  openings 
for  experieneed  and  junior  engineers 
in  all  (ielfls,  for  aireraft 

•  DESIGN  •  RESEARCH 

•  DEVELOPMENT       •  PRODUCTION 

•  TOOLING 

also  for  servo-mechanism  and  eler- 
tronies  designers  and  analysts,  and  for 
physicists  and  inatlieniatieians  nitli  ad- 
vanced degrees. 

For  further  informoti'on, 
consult  your  Placement  Office,  or  write: 

JOHN  C.  SANDERS,  Staff  Engineer— Personnel 
Boeing   Airplane    Company,  Seattle   14,  Washington 
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AERO.  DEPT.    .    .   . 

( i^'iiiliiiiiiii  from   />(igt    1  I  ) 

The  (;r(>iiii>t  floor  ami  basement,  tonetli- 
er.  house  the  hi«-speeii  ilemoiistration 
uiiiil  tunnel.  This  tunnel  is  ot  the  closeil 
jet,  single  return  t>pe.  It  is  powereil 
by  a  ^0  h.p.  nmtor-generator  unit  driv- 
ing a  pusher  fan.  This  tunnel  can  at- 
tain velocities  ot  up  to  1.^0  ni.p.h.  in  the 
test  section.  The  tunnel  is  equipped 
with  several  types  of  mode!  balances. 
Sufficient  test  models  and  iiulicatirin  in- 
struments are  a\ailable  to  demonstrate 
all  types  of  wind  tunnel  work. 

Aeronautical   Kngineering  Laboratory 


will  be  capable  of  both  transonic  and 
supersonic  speeds.  Two  l.?S()  h.p.  Alli- 
son aircraft  engines,  driving  centrifugal 
compressors,  provide  air  for  both  the 
high-speed  tunnel  and  operation  of  jet 
engines  of  different  types.  I'lans  ha\e 
been  made  to  add  six  large  diesel  en- 
gines dri\ing  compressors  in  order  to 
augment  the  present  air  supply.  Numer- 
ous types  of  jet  engines  including  the 
pulse  jet,  ram  jet,  and  a  modification 
of  the  ram  jet  are  available  for  test. 
Complete  jet  engines  and  also  their 
components  can  be  tested  in  the  high- 
speed tunnel  at  speeds  up  to  tlie  speed 
of  sound   ( -Mach  Number  1  ). 


A  modified  ram-jet  prepared  for  a  test  at  the  Flow  Laboratory. 


]?.  provides  additional  classroom  anil 
office  space,  and  houses  both  the  Air- 
craft Structures  Laboratory  and  the 
Shock  Tube  Laboratory.  The  Struc- 
tures Laboratory  includes  ,i  modern 
120,01)0  pound  capacity,  hydraulic  Hald- 
w  in-Southwark  testing  machine,  photo- 
elastic  apparatus  and  also  aircraft  com- 
ponent test  equipment  such  as  a  typical 
spar  .section,  torque  box,  landing  gear, 
and  static  loading  for  an  aircraft  tail 
section.  The  Shock  Tube  Laborator\ 
contains  the  newly  completed  shock  tube, 
one  of  the  few  in  the  nation.  This  high- 
ly interesting  piece  of  laboratory  equip- 
ment is  designed  for  the  stud\  of  shock 
phenomena  encountered  in  supersonic 
flows.  Interaction  of  shock  waves  and 
their  effect  on  test  models  are  only  two 
of  the  interesting  phenomena  which  this 
research  instrument  is  capable  of  in- 
vestigating. Oi  interest  to  all  is  the  fact 
that  shock  wave  interaction  downstream 
of  certain  test  models  has  produced  local 
temperatures  of  the  same  order  of  mag- 
nitude as  those  at  the  surface  of  the  sun. 
The  Flow  I^aboratory,  located  at  the 
Lfnivcrsity  of  Illinois  Airport,  houses 
the  Aircraft  Propulsion  Laboratory  and 
present  and  projected  high-speed  wind 
tunnels.  In  this  laboratory,  a  high-speed 
wind  tunnel  is  under  construction  which 


Research 

Since  the  organization  of  the  depart- 
ment in  l')44,  research  has  played  an 
important  part  in  the  activities  of  both 
the  students  and  the  staff.  .Most  of  the 
staff  members  ili\i(le  their  time  between 
teaching  and  research.  Opportunities  for 
researci\  aie  presented  to  the  luiiler- 
graduate  in  the  form  of  a  special  prob- 
lem's course  in  addition  to  a  chance  for 
employment  as  a  computer  or  draftsman 
on  a  major  research  project,  (iraduate 
students  with  satisfactor\  qualifications 
ma\'  receive  appointments  as  research  as- 
sistants or  research  associates  and  all 
graduate  students  are  required  to  con- 
duct some  independent  research  and 
subnut  a  thesis. 

In  June  of  1Q47,  under  the  direction 
lit  Professor  H.  S.  Stillwell.  the  depart- 
iiicnt  enib.irked  on  a  research  project 
known  as  the  Supersonic  Propeller 
I'roblem.  The  object  of  the  investigation 
was  the  development  of  a  mathematical 
method  for  the  design  and  analysis  of 
propellers  operating  above  the  speed  of 
s<iunci.  This  project  was  completed  in 
March  of  l'H4  tlirough  the  efforts  ol 
four  staff  members. 

In  1950.  Dr.  T.  P.  Torda  accepte.l 
a  contract  from  .Aerojet  Kngineering 
t'orporation  entitled  "Houndar\'  La\er 
Control  by  Contiruious  Surface  Suction 
or  Injection."  The  object  of  the  ariah- 
sis  was  to  investigate  the  possibility  of 
stall-prevention  and  achievement  of  high 
lift  of  airfoils. 

(Ciinlinui  d   tin   prigr   2b) 


The    demonstration    wind    tunnel    which    is    of    use    in    a    drag-sphere 
experiment. 
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The  wings  of  a  hummingbird 
beat  80  times  a  second.  Transis- 
tors, developed  experimentally 
by  RCA,  oscillate  electrically 
500  million  times  a  second. 


300  million  times  a  second  ! 


JNow  science  has  discovered  a  new  tool 
—  a  major  advance  in  electronic  research 
—the  transistor.  Tiny  as  a  kernel  of  com, 
a  speck  of  germanium  crystal  embedded 
with  wires  in  plastic  performs  many  of 
the  functions  of  the  electron  tube. 

Because  it  has  no  heated  filament,  no 
vacuum,  requires  no  warm-up  and  little 
power,  the  transistor  is  a  de\ice  which  has 
long  been  needed.  It  is  also  rucged,  shock- 
resistant,  unaffected  by  dampness  and  — 
properb-  made— it  will  ser.'e  for  many  years. 

Despite  these  advantages,  the  transistor,  un- 
til recently,  was  limited  to  a  frequency  repion 
below  50  million  oscillations  a  second.  Experi- 


mentally KCA  has  now  increased  this  to  .300 
million  times  a  second  and  even  higher  goals 
are  sought  —  to  increase  the  transistor's  uses. 

Higher  frequencies  for  transistors  point 
to  their  vise  in  television,  radio,  communica- 
tions and  more  efficient  electronic  controls 
for  airplanes  and  guided  missiles.  The  small 
size,  long  life,  and  low  power  requirements 
of  transistors  suggest  entirely  new  electronic 
de\  ices— as  \\ell  as  use  of  transistors  as  work- 
ing partners  with  electron  tubes. 


Expandin<:  the  research  in  electronics  of  solids, 
and  the  pnssihiUlies  of  transittors,  is  another  ex- 
ample of  RCA  pioneering  at  work  for  your  benefit. 
Thi.%  leadership  means  finer  performance  from  any 
product  or  service  of  RCA  and  RCA  Victor. 


Radio  Corporation  of  America 

World  leader  in  radio — first  in  ielcKHsion 


CONTINUE   YOUR   EDUCATION 

WITH   PAY-AT  RCA 

Graduate  Electrical  Engineers:  RCA 

Victor— one  of  the  world's  foremost  manu- 
facturers of  radio  and  electronic  products 
—  offers  you  opportunity  to  gain  valuable, 
well-rounded  training  and  experience  at 
a  good  salary  with  opportunities  for  ad- 
vancement. Here  arc  only  five  of  the  many 
projects  which  offer  unusual  promise: 

•  Development  and  design  of  radio  re- 
ceivers (including  broadcast,  short-wave 
and  FM  circuits,  television,  and  phono- 
graph combinations). 

">  Advanced  development  and  design  of 
AM  and  FM  broadcast  transmitters,  R-F 
induction  heating,  mobile  communications 
equipment,  relay  systems. 

•  Design  of  component  parts  such  as 
coils,  loudspeakers,  capacitors. 

•  Development  and  design  of  new  re- 
cording and  producing  methods. 

•  Design  of  receiving,  power,  cathode 
ray,  gas  and  photo  tubes. 

W'Tite  today  to  CoUcnc  Relations  Divi- 
sion, RCA  Victor,  Camdrn,  New  Jersctj. 
Also  many  opporttinities  for  Mechanical 
and    Chemical    Engineers   and   Physicists. 
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.At  tlu-  pri'Sfiit  tinu'  tin-  ilfpartim-iit 
is  CDiuluctiiig  research  under  jour  sep- 
arate contracts.  Dr.  H.  H.  Hilton,  as 
project  director,  is  conducting  research 
under  a  contract  with  the  Flight  Re- 
search Laboratory  ot  the  L'nited  States 
Air  Korce.  This  research  is  on  "Thermal 
Stresses  in  .Media  Exhibiting  Tempera- 
ture Dependent  Viscoelastic  Proper- 
tie.s.  High  flight  speed  results  in  aennh- 
namic  heating  (due  to  friction  of  .lir 
n\oving  over  the  plane)  and  tempera- 
ture ettects  are  becoming  increasingK 
important  in  aircraft  structures.  This 
tund.imental  research  will  deternu'ne  the 
influence  ot  temperature  gradients  on 
stres,ses  and  deformation  such  as  creep, 
in  typical  basic  aircraft  structural  com- 
ponents. Four  staff  members  and  re- 
search assistants  are  employed  on  this 
project,  in  addition.  Dr.  Hilton  plans  to 
start  related  theoretical  and  experiment- 
al research  on  January  1.  lOS.?  luider 
Air  Force  sponsorship.  This  iiuestiga- 
tion  will  (leal  with  photoelastic  deter- 
mination of  thermal  stresses. 

Profcs.sor  R.  W.  McCIoy  has  a  con- 
tract with  the  United  States  Navy  for 
development  of  a  modified  ram  jet  en- 
gine. The  classified  nature  of  this  work 
prohibits  further  elaboration  on  tiiis 
project. 

Dr.  T.  P.  Torda  has  two  rescarrli 
contracts  of  fundamental  nature  with 
the  l'nited  States  Air  Force.  The  first 
deals  with  phenomena  associated  with 
mixing  of  two  streams.  This  research 
encompasses  several  distinct  types  of 
nu'xing.  Five  staff  members  and  research 
assistants  have  been  employed  on  tin's 
contract.  This  work  has  been  extended 
until  June  1953  and  will  include  con- 
sideration of  the  previously'  indicated 
cases  considering  temperature  variations 
and   compressibility   effects. 

Dr.  Torda's  second  contract  is  on 
the  analytical  investigation  of  viscous 
effects  in  turbo  machinery  (compressors 
and  turbines).  This  theory  is  applicable 
to  design  of  jet  aircraft  engines.  Pre\i- 
ous  work  of  this  nature  did  not  take 
into  account  viscosity  effects  which  be- 
come important  when  long  pa.ssages  or 
several  stages  are  employed  in  the  de- 
sign of  a  jet  engine.  .At  present,  four 
staff  members  and  research  assistants  are 
working  on  this  project. 

Student  Activities 

The  organizations  on  campus  are  of 
particidar  interest  to  the  aeronautical 
engineering  students.  These  are  (lamma 
Alpha  Rho  ( the  aeronautical  engineer- 
ing schola>tic  honor  society),  the  Stu- 
dent Branch  of  the  Institute  of  Aero- 
nautical Sciences,  and  the  (ilider  Club, 
which   is   jointly  sponsored   by  the  De- 


INTRODUCING    .    .    . 

(  hiiliniK  tl  frtjui  f'^K'  '') 
.Air  Force.  .After  he  gets  out  of  the 
service  he  woidd  like  to  work  in  the 
field  of  either  nuclear  physics  or  digital 
computers.  In  closing  his  interview. 
Hank  ga\e  a  few  words  of  advice  to 
underclassmen.  "Don't  study  oidy  your 
own  special  field,"  he  said,  "but  also 
get  some  knowledge  of  other  fields  such 
as  histor\  and  sociology  It  will  pro\e 
iiu  .ilu.ible  to  \ou  in  later  lite."  Tii.inkN 
foi'  the  advice,  Hank,  and  here's  wisli- 
ing  you  lots  of  luck  ni  \oin  tutuic 
career. 

PROF.  HERBERT  A.  LAITINEN 

llcihcrt  A.  L.iitiru-ii,  piotcsMir  ul 
clienustr\,  who  h;is  t;uigln  lierc  mhcc 
l''4().  took  iu>  \Mirk  :ir  tile  I  iu'\ersir\ 
ot  Minnesota,  rcceivini;  iii>  1^  Cheni. 
in  I'l.^h  and  his  I'h.  I),  in  I'HO.  At 
present  he  teaches  courses  in  (juantita- 
tive  analjsis  for  chemistr\'  majors  and 
chemical  engineers,  anahtical  chemistry, 
special  and  instrumental  methods  ot 
analysis,  and  electrical  m  e  t  h  o  d  s  ot 
analysis. 

Professor  Laitinen's  research  de.ils 
with  electrical  methods  of  analysis  upon 
which  subject  he  has  published  appnixi- 
mateh  fift\  papers.  He  de;ds  [lartic- 
ularly  with  dropping  nieicury  elec- 
trodes and  amperometric  titiations, 
polarographic  methods.    In  conjunction 

partment  of  Aeronautical  Engineering 
and  the  Institute  of  Aviation. 

Gamma  .Alpha  Rho,  a  national  or- 
gaiuzation,  recognizes  excellence  in 
scholarship  in  aeronautical  engineering. 
Objects  of  this  organization  are  to  en- 
courage scholastic  achievement  and  in 
aihlition  to  improve  student-faculty  re- 
lations. Several  projects  sponsored  by 
this  orgatuzation  include  establishment 
of  an  improved  student  counseling  s\s- 
tem  and  estahlishnient  of  a  lounge  for 
aeronautical   engineering  students. 

The  Student  Branch  of  the  Institute 
of  .Aeronautical  Sciences  is  a  member  of 
tlie  Engineering  Council.  .Among  other 
activities,  this  orgaiu'zation  sponsors  an 
annual  student  lecture  award  given  for 
the  best  senunar  lecture  of  the  \ear. 
This  orgatuzation  placed  second  in  the 
exhibit  competition  of  the  Engineering 
Open  House  in  the  year  P^t2.  The  in- 
stitute won  first  prize  in  the  float  com- 
petition of  the  same  biatuiual  event  in 
the  year  1050. 

The  (ilider  Club  is  a  student  and 
facidty  organization,  which  provides  an 
opportunity  for  flying  and  building 
of  gliders.  Flight  instruction  is  also  giv- 
en. The  Club  owns  a  Schweitzer  11'' 
glider  and  a  Leister-Kaufman  sail-plane. 
It  operates  .it  the  I'luversitv  ot  Illinois 
Airport. 


with  I.  .M.  Kolthoft,  professor  of 
analytical  chemistry  at  the  University 
ot  Miiuiesot.i,  he  has  also  had  one 
honk,  "/-H  and  Electrotitrations,"  pub- 
liNhe.l    in    I'Ml. 

I'(jr  rel.ixatioii.  Professor  L.iitmen 
enjovs  photographv .  woodworking,  .ind 
classical  records  of  which  he  has  a  col- 
lection. During  the  suiiuiier  he  likes  to 
take  camping  trips  with  his  famih. 

-As  chairman-elect  of  the  analytical 
section   of   the    .Anurican    Chemical    So- 


PROF.  HERBERT  X.  L.4ITINEN 

cietv,  a  professional  society,  Piofessor 
Laitinen  will  take  over  chaiiniansiup 
of  this  group  next  \ear.  He  is  also  a 
member  of  the  American  Electrochem- 
ical Society,  also  a  professional  .society, 
Phi  Lambda  L'psilon  and  Sigma  Psi, 
honorary  societies,  and  Alpha  Chi 
Sigma,   a  chemical  profession   fraternity. 


Millionaire:  "Doctor,  I  vv.iiit  vou  to 
know  I've  remembered  vou  in  mv   will." 

Doctor:  "That's  nice,  ^"know,  I 
think   I'll  change  that  last  prescription." 


Hii^h.iiid:  "I've  been  thinking  it  over. 
Darling,  .ind   I've  decideil  to  agree  with 

\()U." 

^Vife:    "It    vMin't    do    vou    anv    good. 
I've  changed  nn   nuiul.  " 


I'.it  :  "I  et  7  eggs  for  breakfast.' 
Mike:  "^()U  should  have  said  'ate. 
Pat :  "\'ou  mean  1  et  S  ?  " 


llic    doctor    was    (■\:nuining    .i    little 
girl.    l''ni.illv    he  pressed  on  her  che>t. 

"It's  no  Use,   Doctor,"  she  said,  "I've 
tiicd    it   .irid    1    don't   Mpieak." 
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The  Torrington  Needle  Bearing 
. . .  designed  for  easy,  effective  lubrication 


The  Torrington 
Needle  Bearing  of- 
fers many  design 
and  operational  ad- 
vantages.  High 
rated  radial  load  capacity  is  com- 
bined with  compact  size  and  light 
weight.  Installation  is  simple  and 
fast.  And  one  of  the  major  advan- 
tages inherent  in  the  Needle  Bear- 
ing design  is  the  ease  with  which  it 
can  be  lubricated. 

The  full  complement  of  small  di- 
ameter rollers  continuously  carries 
a  thin  film  of  lubricant  to  all  contact 
surfaces.  The  turned-in  lips  of  the 
outer  shell  act  as  a  retainer  for  lubri- 


Fi^ure   1.    The  Needle 


ngs 


Ihis 


mobile  king  pin  are  lu- 
bricated with  Alemile 
fillings  through  an  oil 
hole  in  the  center  oi 
the  outer  shell.  These 
oil  holes  can  be  fur- 
nished on  all  Needle 
Bearings, 


cant  within  the  bearing  and  effec- 
tively seal  out  foreign  matter.  Needle 
Bearings  in  many  applications  run 
for  long  periods  of  time  without  fur- 
ther attention  to  original  lubrica- 
tion. 

Methods  of 
Relubrication 

When  Needle  Bearings  are  shipped, 
they  are  normally  protected  with  a 
high-grade  slushing  compound 
which  has  lubricating  value  at  ordi- 
nary temperatures.  This  compound 
is  left  in  the  bearings  in  most  appli- 
cations. 

There  are  several  methods  of 
providing  additional  lubricant  to 
Needle  Bearings: 


Figure  2.  A  hole  along  the  axis  o/  the  shaft  with  a 
cross  hole  opening  under  the  lip  of  the  upper 
bearing  provides  lubrication  to  the  Needle  Bear- 
ings in  this  textile  machine  spindle  s^^'ing  bracket. 


1.  When  lubricant  is  to  be  deliv- 
ered through  the  housing,  as  in  Fig- 
ure 1,  an  oil  hole  is  furnished  in  the 
middle  of  the  outer  shell.  Care 
should  be  taken  to  place  this  hole 
outside  the  load  area. 

2.  If  it  is  necessary  to  lubricate 
through  the  shaft,  a  hole  drilled 
along  the  shaft  axis  with  a  cross  hole 
leading  under  the  lip  of  the  Needle 
Bearing  is  satisfactory.  (See  Figure 
2.)  This  hole  is  located  under  the 


Figure  3.  The  Needle  Bearings  in  the  fingers  of 
an  automobile  clutch  are  packed  with  grease  be- 
fore assembly.  No  additional  lubrication  is  needed. 


lip  of  the  bearing  rather  than  in  the 
roller  contact  area. 

3.  When  speeds  are  low  and  loads 
light,  Needle  Bearings  may  be 
packed  with  grease,  which  often 
lasts  for  the  life  of  the  unit.  Such  an 
application  is  shown  in  Figure  3. 

4.  For  high  speeds  and  heavy 
loads,  a  circulating  oil  system  is  pre- 
ferred, as  it  aids  in  carrying  away 
heat  as  well  as  in  providing  a  con- 
tinuous supply  of  lubricant  for  the 
rollers  to  carry  to  the  bearing  con- 
tact surfaces.  (See  Figure  4.) 

Selecting  A  Lubricant 

While  oil  is  the  best  lubricant,  it  is 
difficult  in  many  cases  to  retain  it  in 
the  bearing  housing.  In  such  cases, 


Figure  4.  Heavy  shock  loads  are  easily  handled 
by  the  Needle  Bearings  in  this  valve  rocker  arm 
of  a  large  Diesel  engine.  Circulating  oil  lubrica- 
tion assures  a  steady  supply  of  lubricant. 


grease  offers  the  best  means  of  lu- 
brication. In  general,  a  soda  base 
grease  is  used  in  the  absence  of  mois- 
ture and  a  lime  base  grease  when 
moisture  is  present.  It  is  usually  ad- 
visable to  consult  with  a  grease 
manufacturer  before  making  a  final 
decision  for  a  particular  application. 
If  you  would  like  more  informa- 
tion on  the  use  of  Torrington  Needle 
Bearings,  our  engineering  depart- 
ment will  be  happy  to  help  you. 


THE   TORRINGTON    COMPANY 

Torrington,  Conn.      •      South  Bend  21,  Ind. 
District  Offices  and  Distributors  in  Principal  Cities  of  United  States  and  Canada 

TORRiNGTOi^^^/^/iT  Hearings 

NEEDLE   •  SPHERICAL  ROLLER   •  TAPERED  ROLLER  •  STRAIGHT  ROLLER  •  BALL  •    NEEDLE   ROLLERS 
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Hughes  Fellowship 
1952  winners  Tru- 
man O.  Woodruff 
(left)  and  Allen  I. 
Ormxbee  (rif/lit)  are 
welcomed  to  the  cam- 
pus by  Dr.  Lee  A. 
DuDridt/e,  President, 
California  Institute 
of  Technology. 


-   \ 


THE      HOWARD      HUGHES      FELLOWSHIP 


7       science 

/         and 
engineering 


Semiconductor  research  is  one  of  the  important  projects  of  the 
Laboratories.  A  dci'elopment  of  immediate  value  is  tlie  Huf/hes 
Germanium  Diode  onployed  in  miniaturized  airborne  electronic 
equipment.  The  apparatus  shown  in  the  photor/raph  is  a  vacuum 
furnace  constructed  to  produce  sini/le  crystals  of  germanium. 
Discussing  its  operation  are  (left  to  right):  Hughes  Fetloir 
.\llen  /.  brmsbee;  Dr.  H.  Q.  North.  Head  of  Semiconductor 
Department;  Dr.  Allen  E.  Puckett.  //<</-/  of  Missile  Aerody- 
namics Section;  and  Huglies  Fellow  Truman  O.  ]\'uodrulf. 


)aration  of  men  for  mod- 
ndustrial  research  ideally 
Id  involve  both  advanced 
y'  and  practical  experience 
n  industrial  laboratory 
r  the  guidance  of  stimula- 
associates. 

le  Howard  Hughes  Fel- 
hips  in  Science  and  En- 
ering  at  the  California 
tute  of  Technology  were 
iblished  to  provide  such 
ation  and  training. 

ly  American  citizen  is 
.)\c  for  a  Fellowship  who 
fu's  in  graduate  standing 
0  Talifornia  Institute  of 
uiliiyy  for  study  toward 
legree  of  Doctor  of  Phil- 
hy  in  physics  or  engin- 
ng  and  who  will  have 
leted  one  year  of  gradu- 
ork  before  the  beginning 
5f  Fellowship.  Applicants 
d  plan  to  pursue  research 
2  fields  of  electronics  en- 
ring,  microwave  physics, 
.ynamics,  electronic  com- 


puting, physical  electronics, 
propulsion  engineering,  solid 
state  physics,  mechanical  en- 
gineering, electron  dynamics, 
analytical  mechanics,  or  infor- 
mation theory. 

Each  appointment  is  for 
twelve  months  and  provides  a 
cash  award,  a  salary,  and 
tuition  and  research  expenses. 
A  suitable  adjustment  in  the 
amount  of  the  award  is  made 
when  this  will  aid  in  the  educa- 
tion of  a  promising  candidate 
whose  financial  responsibili- 
ties might  otherwise  preclude 
participation  in  the  program. 

Salary  provision  is  for  the 
portion  of  time  spent  on  ad- 
vanced work  in  the  Hughes 
Research  and  Development 
Laboratories.  Here  the  holder 
of  the  Fellowship  is  in  close 
personal  association  with 
many  scientists  and  engineers 
who  arc  acknowledged  leaders 
in  their  fields. 


HOW     TO 
APPLY     FOR     A 
FELLOWSH I P 


Write  Howard  HugliPS  Fellowship 
Committee,  Hughes  Research 
and  Development  Laboratories, 
Culver  City,  Los  Angeles  County, 
California,  for  an  application  form 
and  a  brochure  giving  all  details. 
Comi)leted  applications  must  be 
received  by  the  committee 
7wt  later  thanJaiiuary  7, 1953. 


HUGHES 

RESEARCH       AND 

DEVELOPMENT       LABORATORIES 

CULVER       CITY 

LOS       ANGELES      COUNTY 

CALIFORNIA 


DROP  TESTING    .   .    . 

i.  (.''IlllltluJ   I' 1,111    [Xlj^l    'M 

an   arc   whose  center  is   the   pivot. 

(2)  Semi-Restrained  Rotation  — 
(Fig.  2)  —  The  airplane  is  pixoted 
about  a  point  which  moves  along  a 
track  parallel  to  the  ground  line.  The 
center  o»  gravity  is  restrained  to  mo\e 
in  a  line  perpendicular  to  tile  ground 
line. 

( •> )  Free  Translationa!  Drop  — 
(Fig.  .? ) — The  airplane  is  unrestrained 
during  the  drop.  The  center  of  gravitv 
moves  it)  a  line  perpendicular  to  the 
ground   line. 

Kach  drop  test  method  has  its  ad- 
vantages. Since  this  article  «ill  only 
illustrate  ilrop  test  procedure,  one 
method,  the  Free  Transl.irioii.il  pKip, 
will   he  described. 

I.'/i/i/>iiii  lit 

Since  the  drop  test  is  to  he  as  close 
an  approximation  ot  an  actual  landing 
as  possible,  the  lift  the  wings  e.xperience 
in  a  real  landing  must  be  simulated 
during  the  test.  This  is  achie\eil  b\ 
havitig  the  lower  surface  of  the  wing 
strike  a  padded  block  the  instant  before 
the  landing  gear  touches  the  landing 
platform.  The  energy  of  the  wing  .strik- 
ing the  block  is  carried  by  the  cable 
shown.  The  cable  extends  through  the 
wing  to  large  dash  pots  ( uhich  arc- 
nothing  more  than  pistons  sliding  in 
closed  cylinders)  where  the  energy  is 
dissipated  as  heat  from  the  compression 
of  air  by  the  pistons. 

The  instant  an  airplane  touches  tin- 
ground,  during  an  actual  landing,  the 
wheel-axle-strut  combination  can  be 
considered  a  rigid  body  due  to  the  in- 
ertia of  the  wheel.  This  means  that  for 
an  instant,  a  high  drag  load  ( resulting 
in  the  bending  of  the  strut)  is  imposed 
on  the  landing  gear.  The  drag  load 
decreases  steadily  as  the  wheel  speeds 
up  and  is  at  its  minimum  when  there 
is  no  slip  between  the  tire  and  tiie 
ground.  Simulation  of  the  drag  load 
during  a  drop  test  is  achieved  by  one  of 
two  methods.  One  method  is  to  drop 
the  airplane  onto  an  inclined  platform 
so  that  a  component  of  the  reaction  acts 
a.s  a  drag  load. 

While  the  airplane  is  in  tiie  raised 
position  preparatory  to  the  drop,  com- 
pressed air  is  directed  against  the  buck- 
ets. The  wheels  will  turn  backwards 
at  a  rate  that  will  make  the  peripheral 
speed  of  the  wheels  ccpial  to  the  hypo- 
thetical forward  air  speeii  of  the  air- 
plane. When  the  airplane  is  dropped, 
the  friction  force  between  the  tire  and 
landing  platform  provides  the  drag 
loa.I. 

I'lli     Sirrlill    (I'tli^i 

A  most  \ersatile  and  important  tool 
used  in  the  drop  test  is  the  resistance 
strain    gage.     This    gage    is    merely    a 


length  of  high  resistance  wire  sand- 
wiched between  protective  felt  and  thin 
paper.  Its  use  as  a  strain  gage  is  ba.sed 
on  a  principle  which  states  that  the 
electrical  resistance  of  a  wire  increases 
as  it  is  elongated.  The  gage  is  bonded 
to  the  test  specimen  with  a  strong  ad- 
specimen,  both  it  and  the  gage  change 
in  length.  Hy  finding  the  change  in  the 
resistance  of  the  wire  gage,  the  unit 
strain  of  the  specimen  is  deterniineil. 
The  change  of  resistance,  and  iience  the 
strain,  is  found  by  incorporating  the 
strain  gage  as  one  of  the  elements  in 
.111  elecrrual   bndixe  circuit. 


GROUHO    LIKE 


REACTiO** 

Figure  3 

The  use  of  tiic  strain  gage  for  iiu-as- 
iireiiients  in  dynamic  loading  is  made 
po.ssibie  by  the  fact  that  no  time  lag 
or  inertia  effect  has  been  ob.served  in 
tile  resistance  strain  gage ;  even  for  very 
high  frequencies  in  reversed  loading. 
The  i-leuric  circuit  used  for  dynamic 
loading  is  not  tiie  cmnentional  d-c 
Wlieatstone    bridge   but   the   a-c   bridge. 

In  the  drop  test,  the  resistance  strain 
gage  is  used  not  only  to  determine  the 
stresses  at  critical  points,  but  can  also 
indicated  the  applied  compressive  and 
bending  loads.  Stre.sses  at  desired  points 
can  be  found  with  the  strain  gage  since 
the  stress-strain  rehirions  for  all  nu-tals 
used  in  aircraft  iiiilu>tiv  ii.ive  been  de- 
termined. 

Strain  gages  are  bonded  to  tiu-  under- 
side of  the  platform.  'I'iic-  piattorni 
gages  are  th(-ii  calibrated  by  appl\ing 
varying  known  iiydrauiic  loads  and 
tiien  noting  and  plotting  the  resulting 
strains.  During  a  test,  therefore,  the 
normal  loa<i  can  be  determiiu-d  siiiipiy 
by  finding  tiie  strain. 

I'rc/'iirii/ioii 

I  lli<-^^  rile  ,iirpi;iiu-  is  piopc-iix  pii-- 
pared  for  tile  drop  test,  the  results  ob- 
tained may  be  erroneous  and  misleading. 
It  is  important,  therefore,  that  as  much 


care  and  technical  skill  be  used  in  pre- 
paring the  airplane  as  was  originally 
used  in  designing  it. 

The  first  step  is  the  remo\  al  from 
tlu-  .lirplane  of  most  of  the  items  whicii 
do  not  contribute  to  its  strength.  This 
inchides  engines,  instruments,  radio  and 
radar  equipment,  armament,  et  cetera. 
The  equivalent  weights  of  these  items 
( in  the  form  of  bags  containing  lead 
shot),  are  then  replaced  in  the  struc- 
ture. The  weights  must  be  properly 
fastened  so  that  no  shifting  will  take 
place  during  the  se\erest  drop.  Hags 
fastened  to  the  surface  of  the  wing,  re- 
place other  items.  There  are  also  two 
large  bins  inside  the  fuselage  which 
can  be  filled  with  shot  to  simulate 
various  loading  conditions.  In  general, 
it  may  be  said  that  the  equivalent 
weights  must  be  placed  so  that  the 
om-imII  weight,  center  of  gravity  posi- 
tion, and  moments  will  be  the  same  as 
tiie\  were  before  the  changes  were 
made. 

Strain  gages  are  then  bonded  to  the 
surface  of  the  landing  gear  and  air- 
plane structure  for  the  determination 
of  bending  moment  and  stress.  At 
least  twenty-four  hours  must  be  allowed 
for  the  complete  drxing  of  the  adhesive 
before  the  gages  are  used.  The  wires 
tli.it  lead  from  the  strain  gages,  both 
oil  tile  airplane  and  load-indicating  de- 
vices, are  then  attached  to  an  automatic 
recording  a-c  bridfige.  This  device 
makes  it  possible  to  record  strains  of 
up  to  six  inindred  gages  almost  instan- 
taiieousiv. 

.I((i  Irr'iiiiiltrs 

Acccleroiueters,  used  for  determining 
load  factors  for  the  drop,  are  then 
placed  in  different  parts  of  the  air- 
plane. The  accelerometers  used  can  be 
either  of  two  types.  One  type  registers 
only  the  peak  acceleration  experienced, 
while  the  other  type  registers  the  accel- 
eration at  every  instant  throughout  the 
drop.  The  accellerometers  are  usually 
placed  at  the  center  of  gravity,  wing 
tips,  nose,  and  tail  of  the  airplane. 
Leads  from  the  accelerometers  are  at- 
tached to  a  recording  oscillograph  or 
some  other  suitable   recording  device. 

Cable  att.ichiiients  are  made  for  lift- 
ing the  airplane,  and  except  for  the 
final  preparations,  the  test  is  ready  to 
begin.  Final  preparations  include  a  con- 
tinuity check  of  all  strain  gage  and 
accelerometer  circuits. 

The  airplane  is  then  lifted  to  a  pre- 
(ler(-riiiiiied  drop  iu-ight.  Recording  in- 
striiiiients  liaving  been  swirclied  on,  the 
■  lirplane  is  relea.sed  by  means  of  a  quick- 
release  hook  and  drops  to  the  platform. 
Drop  heights  are  increa.sed  as  the  test 
progress  until  all  specifications  have 
been  met.  .After  each  drop  the  strain 
,-ind  accelerometer  readings  are  removed 
(ContiiiiKil   nil    piiKf   48) 
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Clipping  the  wings  of  flying  glass 

No  matter  how  yoii  travel— by  land,  sea,  or  air- 
you  are  protected  by  a  sandwich  of  shatterproof  glass 


Birds  flying  in  the  airwavs  .  .  .  poundin<;  waves  at  sea  .  .  . 
emergencies  on  the  highwav  or  railroad  — these  are  among 
the  many  things  that  can  cause  broken  windshields  and 
windows  while  you  are  traveling. 

That's  why  the  windshields  of  America's  skv  giants  today 
are  made  to  withstand  hail,  wind  pressure  .  .  .  and  collision 
with  even  an  eight  pound  bird  at  the  plane's  cruising  speed. 

ELIMINATING  A  SOURCE  OF  DANGER- Today  the 

danger  of  razor-sharp  pieces  of  flying  glass  has  been  vir- 
tually eliminated.  Most  cars,  trucks,  trains,  and  ocean 
liners  now  have  safety  glass  as  standard  equipment. 

In  making  safety  glass  a  sandwich  of  glass  is  made  with 
a  tough,  clear  plastic  spread  called  vinyl  butvral  resin.  It's 
this  plastic  that  holds  the  razor-sharp  pieces  safely  in  place 
if  the  alass  is  broken. 


home  furnishings,  kitchenware  and  appliances.  They  are 
also  essential  to  modern  rainwear,  paint,  electrical  insula- 
tion, and  high-strength  ndhesives  and  bonding  materials. 

UCC  AND  MODERN  PLASTICS-The  people  of  Union 
Carbide,  working  with  the  glass  industry,  developed  this 
plastic  for  modern  safety  glass.  This  and  a  variety  of  other 
jilastics  are  but  a  few  of  many  better  l^CC  materials  that 
help  industry  serve  all  of  us. 

STUDENTS  and  STUDENT  ADVISERS:  Learn  more  about  the  many 
fielila  in  whidi  I  ninn  Carhiite  offers  rnrver  opportunities.  Write  for 
the  free  illusinited  hoolilel  "I'roilucis  and  Processes'  which  de- 
scribes the  larions  activities  of  VCC.  in  the  fields  of  ALLOYS,  Car- 
BO\s.  Chemicals,  G4Sf:s,  and  Plastics.  Ask  for  booklet  J-2. 

Union  Carbide 


PLASTICS  StRVE  YOU   IN  MANY  WAYS     Olher  AJVD     CARBON    CORPORATION 


forms   of   highly    versatile    plastics   go    into    your    newest 
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Cffl 


V    O    H    K      17, 


UCC's  Trade-marked  Products  of  Alloys.  Carbons.  Chemicals,  Gases,  arid  Plastics  include- 


BaKELITR.  KRF.NE.  ;in<l  ViNYI.ITE  Plaslir.s  •  DWEI,  TEXTII.E  FIBERS  •  I-INDE  Oxypell  •  SYNTHETIC  ORGANIC  CHEMICALS 

Ei.ECTROMET  Alloys  ;in<l  Mi'lals  •  IIavnes  Stei.I.ITE  Alloys-  PreSTO-I.ITE  Acflylcne  •  PvROFAX  Giis 

EvEREADY  FInshlights  and  Batteries  •  National  Carbons  •  AcHESON  Elerirodes  •  Prestone  and  Trek  Anti-Freezes 
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r^NOES    THE  UNIVERSITY 
PREPARE  GRADUATE 
ENGINEERS  FOR. LIFE? 


)ET  US    LOOK  AT  A 
TYRCAL  EXAMPLE 


M   SO   GLAP  YOU        ^.       ^ ' ^<  i  WISH   SOMETHING   HAP 

FOUNP  A  JOB,  JASPER ^^1  START    AT     BEEN  SAID   ABOUT  MONEY 
PUT   A  CHINESE  LAUNDRY^  MIPNITE  /  ^'"^-1;^^;^^'..  ^^^T  I  DIPN 

TONITE/  /-'^      (  KWISH   ID 


%&im 


FORWARD 


NOW  IF  WE  CAN  GET  THIS 
MELLONHEAD,  TO  DECIPHER 
STOLEN  FORMULAE 
WE  CAN  RADIO 
MOSCOW- 


PI  OT 
THESEy 


pnT^STPBI  you  stop  th/ 
and  hand  over 
twose  calculation 


O  PSHAW. 


^ 


'good  WORK, mellonpeel,  these 

CALCULATIONS    ARE  COMPLETEY 

worthless  —  USELESS 

YOU'RE  A  HERO  -^ 
,YOU  FOOLED 


Xp^T  -  YOU  -  GRADUATED  1^ 


>^i 


V 


HERO  7 
USELESS  7 
MELLONPEEL?., 


Another  page  for 


YOUR  BEARING  NOTEBOOK 


Weight-lifter  is  no  dumbbell- 
it  uses  TIMKEN  bearings 

When  designing  a  lift  truck  that  would  handle  like 
an  automobile  and  lift  two-ton  loads,  YaleandTowne 
engineers  wanted  to  be  sure  of  smooth,  easy 
operation.  That's  why  they  mounted  the  wheels, 
pinion,  differential  and  steering  pivot  on  Timken* 
bearings.  They  take  the  high  gear  loads  imposed 
by  sudden  starts,  stops  and  changes  in  direction. 
Trouble-free  operation  is  insured  and  maintenance 
time  reduced.  Trucks  stay  on  the  go. 


How  to  mount  a  lift  truck 

drive  axle  and  differential 

on  TIMKEN  bearings 

Two  single-row  Timken  bearings,  cone  adjusted, 
are  used  in  the  pinion  assembly.  Cup-adjusted 
bearings  are  used  in  the  differential  assembly.  The 
wheels  use  a  standard  single-row  bearing  mounting. 
The  bevel  pinion  adjustment  is  obtained  by  the  use 
of  shims  back  of  the  cup  adjacent  to  the  pinion. 


TIMKEN 


TAPERED  ROLLER  BEARINGS 


Like  to  learn  more 
about  bearings? 

Some  of  the  engineering  problems  you'll  face 
after  graduation  will  involve  bearing  applications. 
If  you'd  like  to  learn  more  about  this  phase  of 
engineering,  we'll  be  glad  to  help  you.  For  a  copy 
of  the  270-page  General  Information  Manual  on 
Timken  Bearings,  write  today  to  The  Timken 
Roller  Bearing  Company,  Canton  6,  Ohio.  And 
don't  forget  to  clip  this  page  for  future  reference. 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  oid  THE  TIMKEN  TAPERED  ROLLER  ^ 
BEARING  TAKES  RADIAL  ^  AND  THRUST  -§)-  LOADS  OR  ANY  COMBINATION  ^- 
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by  Peter  Cattapan,  Gen.  E.,  '53  and  Oliver  Smith,  M.E.,  '54 


1  111-  l''^J  llrigiiUTiiiii;  COIlcfic  M.i^- 
a/iiK-s  Associated  com  ftitioii  hflil  ar 
Statf  I  iiiversity  of  Iowa,  t^ctobcr  2  to 
4,  proved  to  be  ot  importance  to  the 
Illinois  'I'iilino);rii/>h  and  also  to  the 
entire  engineering  student  body  on  cam- 
pus. Al  \'ejar.  Hob  Schrader,  Pete 
Cattapan,  Hank  Kalapaca,  and  Profes- 
sor Robert  Hohl,  faculty  advisor,  were 
the  delegates  for  the  Id  finogrtif>h  at 
the  convention   in   Iowa  Cit\,   Iowa. 

The  big  news  of  the  convention  as 
far  as  the  I  Mini  were  concernei!  was 
that  the  I'JS.?  KCMA  convention  will 
be  held  at  the  University  of  Illinois. 
Illinois  won  the  nomination  for  the 
convention  site  against  a  futile,  but 
active  campaign  nn  the  part  of  the 
I  niversit\     ot     N  e  h  i  a  s  k  a.      Warren 


Hr:uuit,  as>ist.int  editor  ot  the  I'lilino- 
iiiiil>h  added  to  tile  Illinois  honors  by 
walking  ntt  uitli  llie  first  place  award 
for  the  best  student  stor\  of  rlie  I'^^l- 
S2  school   year. 

After  an  eight  hour  ride,  the  lUini 
representatives  arrived  in  Iowa  City  on 
Thursday  evening,  October  2,  and  reg- 
istered for  the  convention.  On  Friday 
morning  Dean  Dawson  of  the  Iowa 
Kngineering  College  formally  opened 
the  convention  with  a  welcoming 
speech.  Then  P  r  o  f  e  s  s  o  r  Paustian, 
chairman  of  the  ECMA  reported  on  the 
doings  of  the  association  since  the  last 
convention.  Littell  -  Mmray-  Barnhill, 
Inc.,  the  advertiser's  representatives,  in- 
sured their  contin\ied  aid  in  producing 
better  maga/mes. 


ENGINEERING    COLLEGE 
MAGAZINES    ASSOCIATED 

AWARD 

dhia  Cfirrlifips  ilhat 

ILLINOIS     TECHNOGRAPH 

hoi  hccn  awarded FIRST    ^  PLACE  in  this  association's 

Annual  Competition  for 

BEST     STUDENT     STORY 


lor  ibc  period  ^evtcinhcr      195!     .  to  luni'.    1952 

OCTOBER    3.  1952 


^\^\k..^..^^^, 


After  lunch  the  convention  was  di- 
vided into  the  following  comnuttees: 
registration,  finance,  probation,  conven- 
tion, nomination,  resolution,  and  rat- 
ings, l.ach  committee  discussed  their 
problems  and  possible  solutions.  At  2:.>(l 
the  delegates  talked  about  their  par- 
ticular problems  at  one  of  the  following 
four  panel  discussion  groups:  editorial, 
busiTie.ss,   layout,   and   circulation. 

Professor  J.  Johnson,  political  science 
instructor  at  Iowa,  highlighted  the  ban- 
quet Frida>  evening  with  an  address  on 
the  general  political  situation.  After  the 
banquet,  the  delegates  attended  an  Iowa 
I  ni\ersity  dance,  the  "Harvest  Hop." 
J'hi'  Imin  'rmnstt,  host  magazine,  fixed 
up  dates  to  the  dance  for  the  delegates. 

A  group  photograph  was  taken  at 
0:30  Saturday  morning.  At  1(1:110  the 
reports  of  the  committee  meetings  and 
the  panel  discussions  were  heard.  The 
ccin\ention  came  to  an  end  at  noon  as 
the  lielegates  left  with  v\ew  ideas,  more 
information,  revived  interest  and 
gre;iter  goals  for  the   future  of   KCMA. 


Certificate  awarded  to  Warren  H.  Brandt  by  the  Engineering  College 
Magazines  Association  for  his  article,  "U.  S.  Geographical  Surveys," 
published    in    the   February    1952    issue   of   the   Technograph. 


Aboui  the  campus  .  .  . 

I.mU  montli  the  I'l  c  liii'jf^mf'h  office 
is  deluged  by  thousands  of  letters  from 
students  all  over  the  world  containing 
problems  to  be  .solved  by  its  staff.  The 
readers  seem  to  feel  that  the  writers  of 
this  magazine  are  competent  to  answer 
:dl  questions  because  the  articles  the\ 
write  are  .so  incomprehensible  that  onl\ 
a  genius  could  conceive  them. 

Since  the  May  publication,  however, 
there  has  been  a  considerable  decline  in 
questions  hut  an  increa.se  in  commend- 
able comments.  The  majority  of  these 
literary  "pats  on  the  back"  were  initi- 
ated b\  the  article  entitled  "Considera- 
tions in  ;i  Servo  System"  which  ap- 
peared in  the  May  issue.  Kveryonc 
seems  to  feel  that  the  extensive  u.se  of 
lavnian's  language  throughout  it  made 
(('.iinlinucd   nn    f^ngi    ,^0  1 
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To  Keep  Ameriea  Slrrongf  in  tlie  All* 

Aviation  progress  requires  new  ideas— and  plenty  of  them.  And  that's  why  North 
American  always  has  career  opportunities  for  young  engineers  who  do  fresh 
thinking.  North  American  is  a  company  that  thinks  in  terms  of  the  future.  That's 
why  it  has  been  an  industry  leader  for  24  years,  designing  and  developing  the 
leading  planes  of  World  War  II,  the  B-25  Mitchell  and  F-5 1  Mustang,  and 
America's  present  day  front-line  fighters,  the  F-86  Sabre  Jets.  Today,  North 
American  is  pioneering  in  many  new  fields— guided  missile,  jet,  rocket,  electronics, 
atomic  energy— thinking  ahead  to  keep  America  strong  in  the  air. 

When  you  are  prepared  to  enter  the  engineering  profession,  consider  the  career 
opportunities  at  North  American.  In  the  meantime,  feel  free  to  write  for  any  infor- 
mation you  might  want  concerning  a  career  in  the  aircraft  industry. 

Write  D.  R.  Zook,  Employment  Director.  5701  \V .  Imperial  Highwax,  Los  Aitt^eles 

XORTH  AMERIC/IX  AYKHIOn^.  IM. 


LOS       ANGELES,      CALIFORN 


COLUMBUS,      OHIO 


North  American  has  built  more  airplanes  than  any  other  company  in  the  world 
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BILGE    .    .    . 

yi.ijniiiiited  from   fiiigf   34) 

it  riiliciilouslv  easy  to  uiulcrstaiul.  Some 
havf  e\ni  siiggtstnl  that  n-prints  be 
maile  to  hv  ilistribiitcil  to  all  cnKiiu'i-i- 
iiig  classes  M)  tliat  i-mtvoiu-  ma\  bi'iu'tit 
by  the  wealth  of  practical  intonnatioi) 
contained  in  it.  Some  of  the  \xell  know  n 
political  nominees  in  the  past  election 
were  inspired  by  this  article  and  iiad 
adopted  tor  their  campaign  slogans  the 
words:  "A  Servo  S\stem  in  l"\cry 
House." 

Ot  second  interest  in  these  letters  is 
the  work  being  done  on  (londwin  Street 
and  the  bridge  crossing  the  Honeyard. 
(Ine  curious  Ag  engineer  wrote,  "My 
instructor  in  manure  anaKsis  has  in- 
tormed  me  that  Goodwin  Street  is  be- 
ing widened  to  accomodate  the  Congress 
Street  Superhighway  that  will  run 
through  I'rbana.  Is  this  true?"  .An- 
other itidi\idual  asked,  "Is  the  \\  iileiiing 
ot  (looiiwin  Street  ihie  to  the  tact  that 
the  engineers  use  it  to  play  baseball  and 
they  desire  longer  ba.ses?" 

Questions  such  as  the  ones  mentioned 
above  have  plagued  the  Tech  staff  since 
they  were  aroused  from  their  summer 
hibernation  by  the  irritating  clamor  of 
the  school  bell.  The  drastic  parr  of  the 
whole  matter  is  that  up  to  now  no  one 
knew  why  (loodwin  was  being  operated 
upon.  Kven  the  men  who  designed  the 
undertaking  were  not  sure  of  what  the 
purpose  was. 

While  passing  by  the  workers  one 
day  I  came  upon  the  foreman  of  a  con- 
struction crew  and  after  waking  him  up 
he  told  me  that  the  work  was  being 
done  to  make  the  children  living  in  the 
staff  residence  on  the  corner  of  (Jreen 
and  (looduin  more  happy.  He  went 
on  to  say  that  the  kids  are  going  to  use 
(loodwin  for  a  tricycle  drag  strip.  He- 
fore  he  could  say  anymore  he  lapsed 
into  a  coma  and  couldn't  be  awakened 
from  his  snooze.  I  .soon  disproved  his 
statement  concerning  the  use  of  tiie 
street  because  upon  measuring  its  length 
I  fourul  that  it  did  not  allow  ample 
stopping  distance   for  the  vehicles. 

So  perplexing  has  the  problem  be- 
come that  some  of  the  'I'rrli  staff  had 
begun  to  pull  their  hair.  One  unfor- 
tunate individual  suffered  an  acute  loss 
of  cranial  vegetable  cuticles  due  to  his 
frenzied  actions  when  he  tried  to  solve 
the  problem  using  one  hundred  simul- 
taneous equations  with  one  hundred  one 
\niknowns.  Friends  have  initiated  a 
collection   for  a  Thomas  treatment. 

A  slip  of  the  lip  by  an  inebriated 
grad   student   finally  broke  the  ice. 

While  at  work  in  one  of  the  local 
dispensaries  removing  cigarette  butts 
from  empty  bottles  I  came  upon  this 
poor  fellow  slumped  in  a  booth.  VV^ith 
a  swollen  tongue  he  kept  muttering, 
"Thev  won't  catch   us  now,  thev  won't 


catch  us  now."  Hefore  I  could  get 
arnniore  from  him  he  jumped  up  and 
headed  off  in  the  direction  of  Husey 
residence.  Siuldepdy  it  hit  me  in  the 
held  like  a  wave  from  the  H(ine\;ir<l. 
1    li.iil    the   answer. 

The  ne\t  da\  1  conterreil  with  the 
Engineering  Council  ajul  tinall\  iii.ule 
them  admit  th;it  the\  plaruied  the  wiiole 
thing.  (looilwin  Street  was  being  wid- 
ened for  the  single  purpose  of  pro\iding 
a  safe  exit  for  the  engineers  that  would 
participate  in  the  next  lingerie  confis- 
cation. In  addition  to  this  a  hydraulic 
drawbriilge  will  replace  the  (dd  bridge 
so  that  the  I  niversity  Police  will  not 
be  able  to  continue  their  puisuit. 

Choosing  (loodwin  Street  instead  of 
an\  other  was  really  a  piece  of  fore- 
sight because  if  the  police  resorted  to 
discharging  their  firearms  across  the 
bridge  at  the  engineers  a  beam  of  high 
energy  neutrons  could  be  aimed  at  them 
fiom  the  cvclotron  which  is  located  at 
(lODilwin  and  tlie  Honeyard.  I  am  sure 
that  this  would  disperse  them  very 
quickh. 


Veterinarian  or  Engineer? 

Durnig  oui'  \anous  niusuigs  about 
the  campus  we  happened  past  one  of 
those  obscure  little  places  that  are 
placed  in  such  a  fashion  that  the  casual 
passerby  most  always  o\erlooks  their 
presence.  The  particular  place  to  come 
under  the  scrutiny  of  our  over- 
engineered  and  jaundiceil  e\c  was  some- 
thing called  the  V^eterinary  Patholog\ 
Laboratory.  It  would  never  have  given 
us  the  cause  for  a  second  thought  were 
it  not  for  a  rather  interesting  incident 
underway   in    the    rear   of   the    building. 

The  building  fronts  on  the  imposing 
facade  of  the  architectiu'al  school  bur 
it's  rear  is  exposed  to  the  red  brick  pile 
called  the  Natural  Resources  Huilding, 
which  was  our  ongmal  destniation  any- 
wa\-. 

So  jaunting  nierrih  ii\  tlie  late  after- 
noon sun  we  happened  upon  the  unusual 
sight,  even  for  Champaign- L  rbana,  of 
a  veterinary  operation  in  progress  right 
f)ut  on  the  lawn  behind  the  Laboratory. 

The  /i/Vcc'  c/(-  nsistnruv  was  what  we 
made  out  to  be  a  former  Kentuck\ 
l)erb\  contender  now  gone  to  pasture. 
Still  \er\  much  alive,  though  and  well 
roped  up  to  prevent  an\  flighty  escap- 
ades during  the  operation.  Such  things 
seem  to  be  necessary  when  ilealing  with 
these  animals,  we  were  assured.  An\- 
wa\,  the  left  front  leg  just  abo\e  the 
hoof  was  the  center  of  attraction  for  a 
score  of  students  appropriately  garbed 
in  the  best  Dr.  Kildare  tradition  and 
we  were  somewhat  out-of-place  in  our 
white  bucks  and  slide  rules.  Neverthe- 
less engineering  being  for  man  and 
beast  alike  we  observe<l  the  labors  of 
the    physicians    attending    their    mute. 


NAVY  PIER    .   .   . 

(('.iiiiliniiiil   jtiiiii    />(lgi     I.M 

l'"i(iin  the  eM'ellent  vantage  point  (il 
their  classrooms.  ,dl  activities  are  closeK 
watched  and  reported.  On  October  J 1 , 
Mr.  (leorge  Solter,  .i  design  engineei 
on  the  plant,  spoke  to  a  hirge  group 
ot   ^tuilents  and    facult\. 

S.A..M.1;. 
The  Societ\  of  American  Military 
Kngineers  at  Navy  Pier  are  once  again 
preparing  a  techiu'cal  agenda  for  this 
semester.  Movies  at  the  Sth  Army 
headquarters  in  Chicago  opened  their 
program.  Captain  John  W.  Park,  just 
hack  Irom  Korea,  is  sponsoring  the  So- 
ciety   this    year    in    its    activities. 

A.S..M.1:. 
The  American  Society  of  Mecham'cal 
Kngineers  opened  another  highly  suc- 
cessful \ear  with  .Mr.  Norman  R.  Sher- 
man, personnel  director  of  the  Link 
Helt  Company  in  Chicago,  speaking  on 
"What  Industr\'  Kxpects  of  Young 
Lngineers".  Dean  Trezise.  who  intro- 
duced the  speaker,  pointed  out  the  \alue 
of  our  Student  organizations  and  their 
meetings   to  e\erv  student. 

E.E.S. 
The  joint  student  branch  of  the 
American  Institute  of  Electrical  Engi- 
neers and  the  Institute  of  Radio 
Engineers  now  known  as  the  I'.lectrical 
Engineering  Societ\'  at  Navy  Pier  ha\e 
started  on  another  ambitious  program. 
This  year  they  are  holding  weekly  meet- 
ings with  speakers,  films,  and  inspection 
trips  to  various  industries  in  the  Chi- 
cago area.  Dean  E\eritt,  from  I  rbana, 
\isited  the  Society  on  October  14,  and 
ga\e  a  \ery  interesting  and  informatixe 
talk   with   slides  on   "Color  Television." 


.A  while  back,  several  vats  in  a  Lon- 
don brewery  received  a  tremendous  jolt 
from  a  flash  of  lightiu'ng.  Heing  uii 
damaged,  the  cont.iiiurs  holding  the 
amber  fluid  were  allowed  to  complete 
their  cycle  of  operation  and  the  beer 
contained  was  considerably  improved  in 
flavor.  This  is  the  fiist  known  record 
of  ;i  storm   actualK    brewing  .   .   . 

"Does    \()ur    wife    miss    you    much?" 
"No.   She  throws  remarkaby  straight 
for  a  woman." 

hlack-taileil  charge  with  tlie  lare  he- 
fitting  Man-O-War.  just  what  the 
particular  malady  a.ssociated  with  this 
species  Equus  was  we  didn  t  have  the 
nerve  to  inquire.  However  we  were 
favorably  impressed  with  the  abandon 
with  which  these  vets  wield  the  scalpel, 
but  not  ,so  much  that  we  would  nanster 
out  of  Engineering. 
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What  s  Happening  at  CRUCIBLE 


iibnut  svnrinU,  uml  vuttin^  rule  stvvl 


Some  exomples  of  the  many  shapes  of  bends  needed 


Scoring  aiifl  ciiltiiifr  rule  steel  is  a  colrl-rolled 
specialty  steel  for  ll^^e  in  j>reparinii  dies  for  cutting 
paper,  leather,  rubber  and  other  materials. 

It  is  a  prc-tenipored  product  manufactured  l)y 
skilled  workmen,  usinj:  precision  rolling  and  hard- 
ening equipment,  to  close  limits  for  chemistry, 
grain  size  and  hardness.  This  product  must  also  be 
capable  of  meeting  intricate  bend  requirements  in 
the  hardened  and  tempered  condition. 

This  specialty  is  furnished  with  round  edges  and 
in  coil  form  to  the  rule  manufacturer  who  grinds 
the  edges  —  the  one  edge  square  and  the  other  to  a 
knife  edge  as  well  as  cutting  the  material  into  de- 
sired lengths.  This  is  sold  to  a  die-maker  ^vho  bends 
the  rule  to  the  required  shape.  This  is  then  the 
nucleus  of  a  pre-hardened  die.  which  wlien  properly 
brazed  and  siijiportcil  is  used  to  cut  out  material  for 
display  cards  —  aircraft  parts  —  pocketliooks  — 
wallets  —  gloves  —  gaskets  —  washers. 

('nf^iiit'i'iinfi  .sprv/cc  ny nilubh' 

Since  there  is  a  great  dixersity  of  cold-roiled  prod- 
ucts, our  staff  of  field  nu'tallurgists  can  liel])  you 
apply  what  you  ref|uirc.  Take  full  advantage  of 
Crucil)le"s  more  tiian  50  years  experience  as  tiie  first 
name  in  special  jiurpose  steels.  Cruei])le  Steel  Com- 
pany of  Ami  lica.  (leneral  Sales  and  Operating 
OfTices,  Oliver  Building,  Pittsburgh,  Pa. 


CRUCIBLE 


first  name  in  special  purpose  steels 


52  ■uea/id  o/-  c/on&  s^e^niaA^m. 


Midland  Works.  Midland.  Pa.         •         Spaulding  Works,  Harrison.  N.  J.         •         Park  Works.  Pittsburgh.  Pa.         •         Spring  Works,  Pittsburgh,  Pa. 
National  Drawn  Works.  East  Liverpool,  Ohio       •       Sanderson-Halcomb  Works,  Syracuse,  N.  Y.      •      Trent  Tube  Company.  East  Troy.  Wisconsin 
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/an  AIRCRAFT  engineer?    \ 

\  But  I  haven't     majored  in  . 

aeronautical  engineering     ^^ 


It's  your  aptitude,  your  knowledge  of  engineering  principles, 
your  degree  in  engineering  that  count. 

Those -plus  the  opportunity  Lockheed  is  offering  you -are  all  you  need  for  a 
career  as  an  aircraft  engineer.  In  Lockheed's  special  program  for  engineering 
graduates,  you  may  go  back  to  school,  or  you  may  convert  to  aircraft  work  by 

doing- on-the-job  training.  But  whichever  it  is,  you  receive  full  pay  while  learning. 

But  Lockheed  offers  you  more  than  a  career.  It  offers  you  a  new  life,  in  an  area 
where  living  conditions  are  beyond  compare.  Outdoor  living  prevails  the 
year-'round.  Mountains,  beaches  are  an  hour  from  Lockheed. 

See  your  Placement  Officer  today  for  the  details  on  Lockheed's  Aircraft  Training  Program 
for  engineers,  as  well  as  the  better  living  conditions  in  Southern  California. 

If  your  Placement  Officer  is  out  of  the  illustrated  brochures 
describing   living  and  working  conditions  at  Lockheed, 
write  M.  V.  Mattson,  Employment  Manager. 


~^<r/r//^<'rA 


Aircraft  Corporation 


Burbank,  California 


The  P-38  Lightning-  first  400  i 
per  hour  fighterinterceptor,  the 
■'fork-tailed  Devil"  that  helped 
win  World  War  II. 


This  Plane  is  making  History 


The  Super  Constellation-  larger,  faster, 
more  powerful;  the  plane  that  bridges 
the  gap  between  modern  air  transport 
and  commercial  jet  transport. 

This  Plane  will  make  History 


The  jet  of 

the  future -the  plane 

you  will  help  create— 

belongs  here. 


This  plane     which  exists  only  in 
the  brain  of  an  engineer  like  yourself 

is  one  reason  there's  a  better 
future  for  you  at  Lockheed.  For 
Lockheed  will  always  need  engineers 
with  ideas,  engineers  with 
Imagination,  engineers  who  build 
the  planes  that  make  history. 
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...  to  reduce  traffic  inconveniences 
caused  by  too  frequent  repainting 
of  road  markings. 


SOLUTION... 

.  .  .  new-type  traffic  paints  made 
with  Parlon*  (Hercules  chlorin- 
ated rubber)  and  Pentalyn®  (a 
Hercules  resin).  These  paints  dry 
in  minutes,  yet  have  exception- 
ally long  road  life.  Where  glass 
beads  or  other  materials  are  mixed 
in  the  paint  for  added  reflectance, 
the  Parlon-Pentalyn  combination 
also  acts  as  the  binder. 

COLLEGE  MEN  . . . 

This  is  but  one  example  of  the 
far-reaching  chemical  develop- 
ments in  which  you  could  partici- 
pate at  Hercules — in  research, 
production,  sales,  or  staff  opera- 
tions. It  suggests  the  ways  Her- 
cules' products  serve  an  ever- 
broadening  range  of  industries 
and  end-uses. 


Hercules'  business  is  solving  problems  by  chemistry  for  industry 


% 


.  .  .  soaps,  detergents,  rubber,  insecticides,  adhesives,  plastics,  paint,  varnish,  lacquer,  textiles,  paper, 
to  name  a  few,  use  Hercules-  synthetic  resins,  cellulose  products,  chemical  cotton,  terpene  chem- 
icals, rosin  and  rosin  derivatives,  chlorinated  products  and  other  chemical  processing  materials. 
Hercules^   explosives   serve  mining,   quarrying,   construction,   seismograph  projects   everywhere. 


HERCULES 


HERCULES   POWDER.  COMPANY  Wilmington  99,  Delaware 
Sales  Offices  in  Principal  Cities 
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WEATHER    .    .    . 

'  I  'iiitiiiiiiil  fiijiii  />«i'i    1"') 

teiitratini;  their  stiiilics  on  a  watershfil 
in  Piatt  county,  sonu"  twenty  miles  to 
the  east. 

The  station  at  Champaign  tracks 
rainstorms  in  the  same  manner  as  a 
normal  radar  station  spots  airplanes  or 
other  flying  ohjects.  "The  radar  set 
emits  a  short,  intense  pulse  of  eneigN 
which  ma\  be  focused  into  a  narrow 
beam  and  which  travels  at  the  speed  of 
light.  If  the  beam  strikes  an  object,  such 
as  an  airplane  or  a  rainstorm,  a  small 
portion  of  the  energy  is  reflected  and  re- 
turns as  an  "echo"  to  the  point  of  trans- 
mission. It  is  then  amplified  and  present- 
ed on  a  cathode  ray  tube.  The  range  and 
bearing  of  the  object  are  readily  de- 
termined. The  beam  generally  travels 
along  a  'line  of  sight,'  hence  the  radar 
cannot  detect  distant  subjects  that  art- 
near  the  earth's  .-urface. 

Two  main  methods  of  receiving  storm 
data  are  used  at  the  present.  The  "A" 
scope  method,  using  a  cathode-ray  tube, 
measures  the  powei  received  as  the  ra- 
dar is  directed  along  an  area  of  ground. 
This  method  can  best  be  explained  by 
referring  to  figures  ti  and  h  on  this  page. 
Figure  tt  shows  an  isoh\etal  diagram  of 
a  storm  whose  nearest  edge  is  IS  miles 
cast  of  the  radar.  Figure  b  represents  the 


hypothetical  received  power  curve  when 
the  radar  is  directed  along  axis  AH.  The 
main  difficulty  with  this  method  is  that 
receiver  sensiti\ity  must  be  maintained 
at   a   high    le\ei    so    that    light    rain    fall 


(bl     Received    power    curve    when    radar 
antenna    is    directed    along    AB. 

ma\  be  observed.  Then  the  anipjituilc 
of  the  received  power  cur\e  (in  figure 
h)  exceeds  the  capacity  of  the  receiver 
circuits,  distorting  the  signal  so  that 
moderate  and  heavy  rain  intensities  can- 
not be  distinguished. 

The  second  method  uses  a  PPI  (plan 


•  ALBANENE,*  a  K&E  product,Is  the  preferred  tracing  paper 
in  thousands  of  drafting  rooms.  It  is  transparentized,  not  with 
messy  oils  that  leak,  but  with  a  special  synthetic  trans- 
porenlizer  developed  by  K&E.  ALBANENE  does  not  turn 
brittle  or  lose  its  transparency  with  time.  After  years  it  is  as 
good  OS  new.  'Trodc  Mark® 

KEUFFEL  &   ESSER   CO. 

NEW   YORK    •    HOBOKEN,   N.   J. 

Chicogo  •  St.  Louis  •  Detroit  •  San  Froncisto  •  Los  Angeles  •  Montreal 


position  indicator)  scope.  As  a  rotating 
antenna  scans  the  area  around  the  radar, 
the  PPI  pre.sents  an  image  of  the  storm 
on  a  circular  screen.  The  image  can 
then  he  laid  out  on  polar  coordinates. 
The  image  of  the  rain  glows,  while  the 
rest  of  the  screen  is  dark. 

( )nc  of  the  most  important  uses  of 
inil.ir  in  meteorology  will  be  to  measure 
rile  amount  of  rainfall.  Already  radar 
can  measure  rainfall  intensities  as  well 
a>  the  rain  gauge  networks  generally 
used.  In  the  near  future  the  accuracy  of 
radar  will  probably  be  greath'  improved. 
thus  gi\  ing  the  weather  men  much  valu- 
able data  on  the  movements  of  each  rain 
cell. 

The  theor\  behind  radar  nieasurement 
of  rainfall  intensity  is  fairl\  straight- 
forward. .'\s  can  be  seen  froni  figvires 
ti  and  />.  the  power  received  by  a  radar 
vet  is  dependent  on  the  intensity  of  rain- 
fall. The  following  equation  has  been 
ile\  el(iiM-(l    for   the   power   recei\ed  : 


KNV 
R- 


P  is  the  power  received,  X  is  the  num- 
ber of  raindrops  per  unit  volume,  a  is 
the  mean  radius  of  a  raindrop,  R  is  the 
distance  to  the  storm,  and  K  is  a  con- 
stant incorporating  several  factors  which 
vary  for  each  radar  set. 

Also  a  relation  between  raindrop  size 
and  intensity'  has  been  developed.  It  is 
as  follows: 

Log  Xa''=  1.441   Log  I  -  17. .^(12 
with  I  representing  rainfall  intensity  ex- 
pressed in  milimeters  per  hour. 

Combining  these  two  equations,  we 
get  the  final  relation  between  rainfall 
intensity  and  power  received  : 

R- 

The  future  possibilities  of  radar  in  the 
field  of  weather  are  \irtually  limitless. 
Approaching  storms  may  be  followed  b\' 
radar  and  the  time  of  their  arrival  pre- 
dicted almost  exactly.  "Radar  can  depict 
precipitation  patterns  associated  with 
flash  floods,  large  floods,  tornadoes, 
hurricanes,  frontal  weather,  and  freez- 
ing rain  in  winter.  It  will  doubtless  be 
used  to  stud\'  (imp  size  and  its  effect 
on  erosion.  It  >iiiiuiii  pro\e  useful  in 
irrigation  works,  and  in  controlling 
water  suppl\  reservoirs  and  hydroelec- 
tric plants."  Within  the  next  few  years 
radar  will  provide  the  answers  to  many 
weather  questions  wiiich  the  engineers 
•ire  asking. 


Prof:  "This  is  the  fifth  time  this 
week  that  you  haven't  had  vour  home- 
work done.  What  do  you  have  to  say 
for   your.self?" 

Student:   "Thank  God   it's   Friday." 
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A  MILLION  TONS  A  YEAR... 

That's  America's  production  of  nails  ...  in  an  almost 
endless  variety  of  types  and  sizes. 

Today,  a  nail  machine  makes  hundreds  of  accu- 
rately pointed  and  headed  nails  per  minute  .  .  .  more 
than  a  week's  production  for  a  Colonial  family  in  the 
days  when  crude  iron  nails  were  hammered  out  by 
hand. 

WHAT  MADE  IT  POSSIBLE?... 

Modern  metallurgy  and  manufacturing  techniques 
are  responsible  for  America's  tremendous  yearly  pro- 
duction of  nails.  Today's  steel  nails  are  far  tougher 
and  more  economical  than  their  Colonial  counter- 
parts New  functional  designs  and  special  finishes  have 
been  created  .  .  .  other  metals  put  to  use.  And  re- 
search now  promises  nails  with  even  greater  holding 
power. 

AMERICA  WORKS  THAT  WAY... 

Progre.ss  and  growth  demand  a  ceaseless  search  for 
new  ways  to  improve  product  quality  ...  to  extend 
utility  ...  to  increase  output  ...  to  lower  costs.  That 
is  why  management  relies  on  the  constant  flov/  of 
information  available  through  America's  all-seeing, 
all-hearing  and  reporting  Inter-Communications 
System. 


THE  AMERICAN  INTER-COM  SYSTEM... 

Complete  communication  is  the  function,  the  unique 
contribution  of  the  American  business  press  ...  a 
great  group  of  specially  edited  magazines  devoted  to 
the  specialized  work  areas  of  men  who  want  to 
manage  better,  design  better,  manufacture  better, 
research  better,  sell  better,  buy  better. 

COMMUNICATION  IS  OUR  BUSINESS... 

The  McGraw-Hill  publications  are  a  part  of  this 
American  Inter-Communications  System. 

As  publishers,  we  know  the  consuming  insistence 
of  editors  on  analyzing,  interpreting  and  reporting 
worthwhile  ideas.  We  know  that  businessmen,  in 
order  to  keep  abreast  of  their  jobs,  subscribe  to — pay 
for — McGraw-Hill  magazines  edited  for  their  specific 
business  interest  .  .  .  for  the  editorial  pages  tell 
"how"  and  the  advertising  pages  tell  "with  what." 


A  CAREER  FOR  YOU... 

To  a  few  1953  engineering  graduates,  "McGraw- 
Hill"  will  mean  "writing"  as  well  as  "reading." 

Spurred  by  experience  on  college  magazines,  or 
broadened  by  work  in  industry,  these  men  will  join 
those  of  earlier  classes  who  are  now  McGraw-Hill 
engineering  editors. 

If  you  are  thinking  their  way,  tell  our  Personnel 
Relations  Department  (College  Section) — now  — 
about  your  qualifications  for  an  editorial  career. 


McGRAW-HILL  PUBLISHING  COMPANY,  INC. 


^^        330  WEST  42nd  STREET,  NEW  YORK   36,  N.  Y. 
HEADQUARTERS         FOR         BUSINESS 
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The  car  youll  drive  tomorrow 

—  is  oil  the  boards  today! 


^ 


Tomorrow's  finer  cars  are  on  the  draw- 
ing boards  today  — and  the  young  men 
who  are  working  at  these  boards  today 
are  the  engineers  of  tomorrow  who  will 
provide  better  performing,  better  riding, 
more  economical  cars. 
There  are  no  finer  engineering  facihties 
in  the  world  than  those  found  in  the 
automobile  industry— and  none  finer  in 
the  industry  than  those  of  the  Pontiac 
Motor  Division. 

The  future  of  the  automobile  industry  is 
practically  unlimited  with  more  than 
60,000,000  cars  seen  on  the  road  by  1975 
—and  because  of  its  unsurpassed  public 
acceptance  and  reputation,  no  car  faces 


a  brighter  future  than  Pontiac.  This 
continual  growth  calls  for  a  steady  flow 
of  young  men  with  new  ideas,  young 
men  who  want  an  engineering  career 
based  on  opportunity,  future  advance- 
ment and  hberal  compensation  and 
employment  benefits. 


Pontiac's  huge  new  engineering  building  is  the 
industry's  most  modern  with  every  conceivable 
facility  for  designing  better  and  better  Pontiacs. 


Pontiac 

MOTOH    DIVI.SION    •    I'ONTIAC.    MICIIIG.VN 
G    K    N    K    K    A    L         M    O    T    ()    K    S         CO    H    P    O    K    .V    T    I    O    N 
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The  Iwci  new  >taiks  at  the  right  of  this  artist's  draMiiif;  iii  Detroit  Kdisun's  Conners  Creek 
plant  mark  the  addition  of  two  new  turbo-generators  that  increased  the  plant's  capability  tu 
582,000  kilowatts,  and  brought  the  system  capability  to  2,000,000  kilowatts. 


Southeastern  Michigan 
Grows  on  Firm  Foundations 


The  population  of  Southeastern  Micliigan  has 
grown  to  almost  3,500.000.  Ever  mindful  uf 
the  need  for  keeping  well  ahead  of  Detroit's 
and  Southeastern  Michigan's  growth.  Detroit 
Edison  continues  with  its  never-ending  expan- 
sion of  power  generating  and  distrihuting 
facilities. 

Now,  working  together  as  one  of  industry's 
four  atomic  research  teams.  Detroit  Edison 
and  Dow  Chemical  Company  engineers  are 
investigating  the  use  of  nuclear  heat  in  thermal 


electric  generating  plants  ...  an  investigation 
pointing  toward  hetter  ways  to  provide  elec- 
tric power  for  the  nation. 

Edison's  customers  have  confidence  in  the 
supplier  of  their  electric  power  .  .  .  confidence 
that  whatever,  whenever,  wherever  their 
power  needs  may  he.  Edison  will  fill  them. 
And  Detroit  Edison,  through  its  expansion 
program,  is  making  certain  that  Southeastern 
Michigan  will  have  a  firm,  dcpendahle  founda- 
tion for  future  growth. 


The  Detroit  Edison  Company 
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McDonnell 


(  ('.iiiiltnutit   (roin    piij^i     1  ^  ) 


Mil  )()iiiu-ll  likes  to  till  v;ii'ain.'if>  by  proiiuitm^;  incn 
.-ilrcady  with  tlu-  coiiipain.  I'o  help  tiu-  iiu-n  help  tlinii- 
selves,  the  lOtupaiiN  runs  n  traininj;  program  tor  its  i-iii- 
ploytTS.  It  also  pro\iilfs  information  on  omrscs  coniliicteii 
by  local  schools  ami  universities,  and  encourafjes  employees 
to  take  ailvaiuage  ot   them. 

McDonnell  is  an  informal  place.  I  lie  employees  reter 
to  "Mr.  Mac"  at  all  times.  ".Mr.  .Mac"  returjis  the  lavor 
by  personally  making  some  aniuiuiuements  o\er  the  plant 
public   aiKlress  system. 

Hetore  the  last  war,  the  aircraft  industry  was  unstable. 
For  that  reason,  many  persons  would  not  accept  jobs  in  it. 
Today,  however,  the  industry  is  a  stable  one.  Although 
.some  of  the  stability  is  due  to  defense  needs,  the  airplane 
plays  a  much  greater  part  in  the  civilian  America  of  today 
than  it  formerly  did.  There  is  no  change  in  the  status  of 
the  industry   in   the  piedictable   future. 

The  .Mel  )oiiiiell  eiupKiyee  has  a  secure  future  vvith  the 
compariy.  In  addition  to  social  -security,  which  e\er\ 
worker  earns,  .M.A.C  has  set  up  its  own  retirement  income 
plan.  This  retirement  income  jilan  is  the  type  in  which 
both  employee  and  employer  contribute.  (Iroup  insurance, 
accidetit,  disability,  and  hospitalization  plans  are  also  avail- 
able to  the  M.A.C.  employee.  Of  course,  .ill  employees 
receive   paid   vacations. 

Today,  there  are  not  enough  uronautical  engineers 
graduating  from  schools  throughout  the  country   to  maintain 


the  aircraft  industry  at  its  present  rate.  McDonnell,  along 
with  other  major  aircraft  companies,  has  developed  its  own 
training  program  to  convert  electrical,  civil,  and  mechan- 
ical engineers  to  aeronautical  engineers.  This  on-the-job 
training  i>  often  more  up  to  date  than  anything  taught 
in  the  universities  of  the  country.  Kngineers  who  are 
interested  in  airplanes  coulil  do  well  to  consider  the  aircraft 
inilustrv. 


The  new  F2H-3  Banshee  twin-jef  returning  from  a  fast 
flight.  This  carrier-based  fighter  is  equipped  with  the 
most  modern  type  of  radar,  more  powerful  armament 
and   increased   internal  fuel  capacity. 


The  wonders  of  the  ocean's  floor , re  duplicated  in 

two  gi.ini  tanks  at  Marine  Studios,  al  Marineland,  Fla.  More  than 
30,000  live  undersea  spetinuns  arc  presented  in  their  natural  setting, 
and  into  these  tanks  are  pumped  more  than  7,000,000  gallons  of  sea 
water  per  day. 

Okolite-Okoprene  lahle  was  selected  as  the  most  reliable  means  of 
supplying  power  to  the  motors  which  pump  this  water.  Power  is 
taken  from  a  2.<00volt  circuit  and  stepped  down  to  220-110  volts, 
for  motors  ranging  from  '/,  to  iO  h.p. 

The  corrosive  influence  of  salt  water  and  salt  air  has  virtually  no 
effect  on  the  lough  Okoprenc  sheath  which  protects  Okolite-Okoprene 
cable. 

•     •     • 
Tough  jobs  are  the  true  test  of  electri- 
cal cable  . . .  and  installations  on  such 
■^^^iir  '"''*  "S"a"y  turn  out  to  be  Okonite. 


insulated  wires  and  cables 

S785 


Draws  a  line  1/lOfh 
of  a  mile  long  with 

1  filling: 

WORLD'S  ONLY 
DRAWING  INK 
FOUNTAIN  PEN 

wUh  interchangeable  nibt 


Sblican 


Saves    thousands    of    time-wasfing 
pen  filling  operations  for  fhe  artist 
or   draftsman — Insures    uniform    thick- 
ness of  line  from  hairline  to  yg"  thick. 
Ideal    for    lettering,     freehand    drawing, 
technical  drawing,  sketching,  or  stenciling 
with  the  interchangeable  nibs.  Graphos  uses 
any   drawing    Ink,    black   or  colored.     Handles 
exactly    like    any    drawing     pen    —    beautifully 
balanced,   light  touch.  Time-tested — thousands  in 
•   in   leading   drafting   rooms  and   art  studios  all 
over  the  world.  Use  the  famous  PELICAN  WATER- 
PROOF   DRAWING    INKS   for   best   results. 
Ask  your  dealer  —  or  write  for  llluitrafed  booklets 

JOHN    HENSCHEL    &    CO..    INC. 

105  East  29th  Street,  New  York  16,  N.  Y. 
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Which  is  Cloi^  choice  for  the  future? 

•  It  takes  all  kinds  of  engineers  to  design,  produce  and  distribute 
Square  D's  broad  line  of  electrical  equipment. 

•  Throughout  its  years  of  expansion  Square  D's  prime  source  of 
engineering  talent  has  been  schools  such  as  yours.  Not  only  electrical 
engineers.  Mechanical  and  industrial  engineers,  too. 

Would  you  like  to  know  more  about  Square  D  and  the  opportunities  we  offer? 


•••tor  Vr.i._  _ 


i 


^™  SsS  I 


Squore  D  Cor^ 

brochure. 


*l« 


SQUARE   D   COMPANY   CANADA    LTD.,  TORONTO  •  SQUARE   D  d»  MEXICO,  S.A.,  MEXICO   CITY,  D.  F. 
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Why 


WORK 
AT 
INTERNATIONAL  HARVESTER? 


•HH*  Stable,  essential  industry:  The  products  manufactured  by  Harvester  are  basic, 
essential  products  that  pay  for  themselves  in  use.  The  farm  equipment, 
trucks,  industrial  power,  and  refrigeration  products  bearing  the  Harvester 
name  are  essential  to  our  economic  well-being.  This  kind  oj  basic  industry 
offers  challenging  careers  to  its  employes. 

•HHiJob  opportunities:  Harvester  has  had  steady  growth;  today  it  is  an  industrial 
leader.  As  such,  it  offers  many  fine  and  diversified  job  opportunities. 
Today,  more  than  90,000  people  call  Harvester  their  working  home. 

•^H*  Kinds  of  opportunities:  Special  heed  is  paid  to  constant  improvement  of  products 
already  manufactured.  New  products  are  constantly  being  developed. 
Harvester  pays  special  heed  to  progressive  engineering  and  research.  It 
needs,  wants,  and  is  looking  jor  capable  young  people  in  these  fields.  Sales 
production,  and  administration  also  offer  opportunities. 

^H»  How  about  advancement?  There  is  no  limit  to  advancement  with  this  company. 
The  president  and  eleven  others  of  today's  officers  of  International  Har- 
vester Company  came  up  through  the  ranks.  Encouragement  is  given 
the  young  person  with  ambition  and  ability.  One's  future  can  be  excellent 
indeed  with  International  Harvester. 

INTERNATIONAL  |DI  HARVESTER 

Chicago  1,  Illinois 

Builders  of  form   equipment  for  easier,   more  profitable  farming  .  .  .  trucks  for  better  transport  .  .  . 
industrial  power  for  road-building  and  earth-moving  .  .  .  refrigeration  for  better  preservation  of  food. 
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40,000  feet  up.  bucking  ihe  sonic 
barrier  can  be  a  "breath-Iaking" 
experience  .  . .  one  reason  why 
jet  pilots  require  medically 
pure  Airco  oxygen. 


Down.  iKnvn,  14.(>(l()  feet  or 

more,  to  the  oil-bearing  depths, 

through  rock  and  shale  and 

abrasive  sands  . .  .  Airco 

hardfacing   alloys   "spearhead" 

the  whirring  bits  of  an  oil 

well  drill  siring. 


tf  ihe  ferrfieK  oFprogress  yoy'll  find 

From  supplying  the  vital  breath  of  high  altitude  aviation  ...  to 
toughening  the  drills  that  bore  miles  into  the  earth's  crust  —  Air  Re- 
duction products  span  an  incredible  range  of  industrial  applications! 

Just  review  the  requirements  of  American  industry:  from  basic 
chemicals  and  gases  ...  to  the  hand  tools  and  precision  machinery 
used  to  weld,  cut  and  shape  metal  parts  ...  in  fields  as  remote  as 
textiles  and  turboprops  .  .  .  you'll  find  the  Air  Reduction  Company 
improving  the  products  and  processes  of  today  .  .  .  and  contributing 
to  the  discoveries  of  tomorrow. 

In  fact,  wherever  progress  is  racing  ahead  to  new  frontiers,  you'll 
find  an  Air  Reduction  Pioducl. 

(airco) Air  Reduction  Company,  Incorporated 


60  EAST  42nel  STREET 


NEW  YORK  17,  N.  Y. 


Divisions  of  Air  Reduction  Company,  Incorporated, 
AIR  REDUCTION  SALES  COMPANY,  AIR 
REDUCTION  PACIFIC  COMPANY,  AIR  RE- 
DUCTION MAGNOLIA  COMPANY... /neJus- 
Irial  Gases,  We/ding  and  Cutting  Equipment 
•  AIRCO  EQUIPMENT  MANUFACTURING 
DIVISION  •  NATIONAL  CARBIDE  COM- 
PANY .  .  .  Calcium  Carbide  •  OHIO  CHEMI- 
CAL  &  SURGICAL  EQUIPMENT  CO., 
OHIO  CHEMICAL  PACIFIC  COMPANY... 
Medico]  Gases  and  Apparatus  —  Hospital 
Equipment  '  PURE  CARBONIC  COMPANY 
.  .  Carbonic:  Gos  and  -Dry-Ice"  '  AIRCO 
COMPANY  INTERNATIONAL. ..Export  •  AIR 
REDUCTION  CHEMICAL  COMPANY... 
Tertiary    Acelylenic    Alcohols    and    Glycols 
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DIELECTRIC    .    .    . 

i  ( .'inliniittl   f 1 1,111    piixi     \2) 
ptT   batch   may    he   touml    troin    tlic    tol- 
lou'iii);  rclatiiiiisliip: 

T  — =  (.6.?7  pc  t  X  voluiiK')  ~ 
powiT  in  watts,  which  equals  I  miii. 
This  unit  has  a  thforctical  capacity  (it 
12(1  bu.  per  hour.  The  actual  capacit) 
would  be  less  than  this  due  to  the  time 
useil  in  tiliinj;  and  empt\inK  the  unit. 
although  at  the  rate  shown,  a  continu- 
ous tlow  could  probably  be  set  up. 

This  uiu't  would  merely  serve  to  heat 
the  corn  without  damage  to  the  maxi- 
mum temperature  throughout,  and  tlv 
actual  lirxinn  would  be  lione  by  forced 
preheated  air.  This  is  feasible  because 
the  failing  of  the  forced  air  systems  at 
low  moisture  contents  is  due  to  the  in- 
ability to  heat  the  corn  through  evenly 
in  order  to  get  the  excess  moisture  i;; 
the  center  of  the  kernel. 

At  a  rate  of  i  cents  per  kilowatt 
hour,  the  cost  of  the  energy  to  heat  the 
corn  would  only  be  5';i.24  per  bushel,  so 
if  the  corn  was  not  dried  sufficiently  the 
first  time  through,  it  could  be  recircu- 
lated and  the  cost  would  still  remain 
very  reasonable,  considering  th.it  seed 
corn  sells  at  about  $10  per  bushel. 

While  this  seems  logical.  tlu']c  are 
many  "bugs"  in  the  design  \et.  The  di 
electric    constant,    which    was    assumed 


above,  is  dependent  on  a  great  mimbci 
of  things,  including  moisture,  tempera- 
ture, pressure  and  frequenc)-.  The  net 
result  would  indicate  that  the  "con- 
stant" would  var\  uith  ever\  b.itch  :uiil 
even  within  each  batch.  The  specili'' 
heat  also  \aries  with  the  moisture  .uni 
also  with  the  fat  content  of  the  corn. 
which  means  that  every  variety  would 
have  a  different   \alue  for  specific  he.it. 

Another  (it  the  large  problems  in 
this  field  is  the  design  of  a  suitable 
power  source.  An  oscillator  that  is 
cipable  of  putting  out  Sokw  at  JO.IKMI 
\(ilts  and  20  megacycles  is  no  sni.ill 
undertaking  in  itself.  The  initial  idst 
of  such  a  power  supply  must  be  rea- 
sonable, and  it  must  have  a  long  li:e 
expectancy  to  make  the  initial  cost  amor- 
tize  to  a   reasonable   amount. 

The  design  of  the  electrodes  to  he 
used  with  this  t\pe  of  machine  is  an- 
other field  that  has  yet  to  be  explored 
thorougliK  ;  the  main  problems  being 
the  abilitv  to  keep  the  material  at  uni- 
form thickness  and 
the  electrodes 
conduction. 

This  is  just 
and  uses  of  ( 
in    time   m:i\    h 


and  densit\'  and  keeping 
from    becoming    hot    b\ 

I  survey  of  the  problems 
ielectric  tieating.  which 
[■come    ,-1    very    important 


DROP  TESTING    .    .    . 

{Coiill/lliiil   jioiii    ;>tii;(     M)) 

for  future  studv.  .Any  parts  that  tail 
(luring  a  drop  are  removed,  photo- 
graphed, and  analyzed  so  that  a  bett;r 
design  can  be  made.  The  re-designed 
parts  are  lepl.iced  and  the  tests  con- 
tinued. 

Drop  tests  are  made  to  simulate  all 
the  landing  conditions  that  the  airplane 
can  experience  to  prove  all  elements  of 
the  alighting  system.  Among  these  con- 
ditions are: 

(  1  )    Three-point    landing. 


(2) 

(4) 


el-first  landing. 
1-tirsf    landing. 


nose-whc 

t.lil-vvilet' 

and 

cross-wind    landing    (with    its 

icsulting  high  sideloads). 
1  he  drop  test,  although  (irdv  one  of 
m.iiw  tests  the  airplane  must  undergo, 
is  a  necessary  part  of  the  aircraft  manu- 
facturing process.  The  high  standards 
set  by  the  aircraft  industry  of  the 
I  nitcil  St.itcs.  as  manifested  in  excel- 
lence (if  design,  have  made  us  tiie 
leader  in  rlie  progress  of  high-speed 
transportation.  ' 


process   m    m;in\ 
est  industries. 


ot   din'   countrv 


larg- 


Frank:   "Our  waitress  is  pretty." 
Hank:  "Yes,  but  not  very  fetching." 


JREeMgenS^ 


SERVES  THIS  FINE  NEW  DAIRY   PLANT 

Crowley's  MlH  Company  sells  a  dozen  (Jairy  products  from  its  super- 
modern  plant  in  Nowburgh.  New  York.  Here  dependable  Frick  Refrigera- 
tion [including  compressor,  condenser,  ice  reserve  unit,  valves,  controls, 
etc.)  carries  the  entire  cooling  load. 
When  lightning  struck  last  summer, 
^       ^        .  ^  burning  out  electric  starters,  the  Frick 

T|         n-  -  1;  ^.^tir-  ice  reserve  unit  saved  every  pound  of 

^      <-       ■^    ^  '  p^,t     YOUR     cooling     problems  — 

whether  for  air  conditioning,  ice-mak- 
ing, quick-freezing  or  other  refriger^ 
tion  work — up  to  Frick  engineers. 

The  Frirk  Cra.hial,-  Trammf  Corner  in 
H.lrin.raimn  ami    tir  CmHiluminf.  -.prr- 


Milk  Company 


'•v*/  fmrmmf  wm4  l*mmS  Matkmtrj 


A  caller  rang  the  hell 
was  opened  h\  lus  little 
iiupnred   pleasautK. 

".No.    he    isn't,      was 
appendectomy." 

".My  goodness."  said 
big  word  for  a  little  bov 
means  ,■'" 

"Sure,"  said  the  boy. 


•Ddct 


noiiu- 
home 


ul   th. 
•    the 


door 


the    aiisvvei'. 

the    caller, 
like   \(iu  .■* 

"$250." 


that    a    mighty 
I   know   what   it 


ST.VI  KMKM'  III'  TIIK  OWXKK.SHl  1*.  .MANAGEMENT, 
AMI  (  IK(  I  I.ATldX  KE(jriKI-:i)  RV  TIIE  ACT  OF  CON 
liKE.S.S  OI'  ACCfST  24.  1912.  AS  AMENDEIJ  BY  THE  ACT.S 
III'  MARCH  3,  19.13,  AND  JULY  2,  1946  (Title  39,  United  States 
lo.lc.   Section  233) 

( If  The  Illinois  Tcchnogr.ijih  puhlislicd  T.imiary,  February.  March. 
\pril.  May.  Oetober,  November.  December,  at  Urb.ana,  Hlinois  for 
iMobcr  1,  1952. 

1 .  The  names  and  addresses  of  the  publisher,  editor,  managing 
editor,   and   b-isiness  managers  are: 

T»..i.!ishcr.    mini    Pnblishintr  Conipanv.  Champaign.    Illinois; 

Editor.  Allen   ( I.   \ejar.   D.niviUe,   Illinois. 

Business   Manager,   Eric   E.   Aagaard,  Chicago,   Illinois. 


The    owner 


the    mini    Publishing    Company, 


iporalioi 
3.  The 


known  bondholders,  n 
holding    1    per   cent 


id    3     inrlude 


appiM 


np. 


tlU'    l,< 


vher 


stockholder 
as  trustee 
or  corpora- 


ragraphs 


to    the 


fidn. 

MK-h  troslee  is  .-ictinv;;  aNo  the  statements 
w  the  affiant's  full  knowledge  an.l  belief 
ind    conditions    tuidcr   which    stockholders   and    security 

holders  who  do  not  appear  upon  the  books  of  the  company  as  trustees. 

hold  stock  and  securities  in  a  capacity  other  than  th.at  of  a  bona   fide 

Eric    Aagaard.    Business    Manager. 
.Sworn  to  and  sidiscribed  before  me  this  2nth  day  of  October.   19.S2. 


( .My  commission  expires  Jai 


E.   Cain 
.   2,   1955.) 
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I)H.  CiiMiiN  l{.  Il^^^^,  Ks„, /,//,■  l>n,;i.,i 
\\,>llr.-[i..„>,-  H.-Manli  l,al,..r;,l..n.  ^ 
Kiirollcil  ill  Wrsliii^'lioiisi-  (;ru<lual<'  Sliiilriil 
'rniiiliiiji  Ci.urs.-  all.r  f;ra(liialioii  Iniiii  I'uidiic 
liiivcrsily  in  1922.  Dr.  lianiia.  «illi  over  100 
paU-iils  lo  his  credit,  is  one  of  the  nalion's  lead- 
in*'  authorities  on  gyroficopieallv  eonlroHed 
i.-"Mlaliiiii   dr»i,-.-.. 


\\r.|ii,-h..N-,'    l.lr.   Iiir    I    llllU     llrpaillllrnl 

I  I ;:iadiialioii    fruiii    Oklalioiiia     V   cV    M    in 

I'l.i  1.  h.-  enrolled  in  llie  Viesliiifilioiise  Graduate 
Student  Traiinn*;  l'rof;rani.  Assii;ned  first  as  a 
saiexiiiaii.  Ill'  «as  advanced  to  district  Assistant 
F.leetrie  I  tilily  Manager,  branch  Electric 
IMililv  Sii|iiTvisor,  and  in  1951  was  appointed 
to  his  present   post. 


Hit.    F.DWIN    L.    II  MIIIKIl 

Wfstinfibiiiisr  ('.onsiilliiig  hjigiiinT 
Kiirolleil  in  W est iii^lioiise  (wadnate  .Student 
Traiiiiiif;  Course  alter  -radiiation  from  Cornell 
I'niversiu  ill  l')2().  Dr.  Harder  has  heeoiiie  na- 
tionally kno»n  i'or  his  analyliral  and  develop- 
ment «ork  ill  power  s\  stems,  lie  is  io-de\  eloper 
of  the  .\nacom,  an  eleelrie  analcif;iie  eoiii|)nter. 


They  did 

what  you  can  do 

to  achieve  success 


TIiosp  Westiri'rhoii.se  cxenitivcs  have  srvrral  thiiifi.s  in  coiniiion 
...  a  desire  to  excel,  intense  enjoyment  of  tlieir  work,  and  early 
trainini;  in  their  fields  of  s|>e<'iali/ation.  All  entered  We-stin;;- 
house  through  the  (Tradnale  Student  'Praininf;  Program  . .  .  the 
same  program  that  today  is  launching  young  engineers  on 
careers  with  Westinghoii.se. 

Yon  can  do  what  these  men  did  to  achieve  success.  They 
found  out  early  what  their  likings  and  talents  were,  what  they 
wanted  to  do,  and  set  their  sights  accordingly.  With  the  help  of 
the  Westinghoiise  Training  Program,  you,  too,  can  get  off  to  a 
sure  start  on  the  career  <d  your  choici'. 

The  Westinghouse  Graduate  Student  Training  Program 

This  program  has  heen  carefully  developed  through  50  years 
to  enahle  top  uien,  selected  in  leailing  colleges,  to  choose  their 
careers  wisely  from  the  wide  variety  of  opportunities  availalde 
at  Westinghouse.  The  program  gives  you  a  clear  understanding 
of  the  company  and  its  products  .  .  .  lets  you  try  out  many  types 
of  work  through  |>lanned  work  assignments  .  .  .  and  offers  you 
the  henefit  of  personal  cotuisel  in  .selecting  the  field  for  your 
career.  The  Westinghouse  Graduate  Student  Training  Program 
helps  supply  the  answer  to  that  all-important  question,  "Which 
is  the  right  career  for  you?" 

For  full  information  on  the  Westinghouse  Training  Program, 
send  for  our  32-page  hook,  "Finding  Your  Place  in  Industry." 
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you  CAN  BE  SU1^E...iF  it's 

westinghouse 


Id  iditaiii  copy  of  "I'iiidiiij;  ^  i>nr  I'hne  in 
Imhi-lry",  consult  I'lac.'meiit  Oflieer  id 
\iiiir  university,  or  mail   llii^   rimpon   In: 

Mr.  I..  J.  Kiiiitap 
Di.lrH'l  KiliiiMli.Mul  Co.or.liiinlor 
W.«liiigli,.,i».-  l;l.-,lri.-  C;or|>..r..li..ii 
MiTcliaiidiai'  Mart  I'tu/.a 
ChiniKo  M,  IlliiioiH 

Name . 


-Year- 


street- 
City— 
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The  it's  somctliiuz 

liere  so7Jiewhere 

about  laying 


an  czz-" 


ONCE  UPON  A  TIME  there  were  two  farmers. 
Each  had  a  hen  that  laid  20  eggs  a  month. 

Both  farmers  liked  eggs,  so  one  ate  his.  But 
the  other  did  without,  and  put  his  eggs  in  an 
incubator  which  he  bought  by  borrowing  money. 
In  no  time  he  had  200  chickens  from  his  one. 
A  shocking  profit!    (Before  taxes.) 

He  sold  some  to  pay  down  the  loan  on  his 
incubator;  he  ate  some  as  a  reward  for  all  his 
labor  in  raising  the  brood.  And  he  sold  a  good 
many  to  pay  his  income  tax. 

He  still  had  some  left.  Profit. 

So  the  farmer  wiio  had  eaten  all  his  eggs  got 
a  law  passed.  The  neighbors  divided  up  the 
chicken-raising-farmcrs  "profits"  and  ate  them. 


After  all,  they  said,  he  had  more  than  he  needed, 
and  they  were  hungry. 

So,  of  course,  the  farmer  wasn't  going  to  raise 
any  more  chickens  just  to  have  them  taken  away 
from  him;  he  ate  his  eggs,  too. 

In  due  time  both  the  farmers'  original  hens 
died  of  old  age,  and  then  there  weren't  any  eggs 
for  anybody.  No  chickens  either. 

The  neighbors  were  quite  sure  it  was  some- 
how the  chicken  raiser's  fault. 

Did  the  farmer,  who  used  to  eat  all  his 
eggs,  enjoy  his  now-eggless  meals  any  more 
for  realizing  that  the  farmer  next  door  wasn't 
enjoying  any  chicken? 


YOU   C«N    MACHINE    IT  lETTIR,  r/kSTtR,  FOR    lESS  WITH   WARNtR  C  SWASEY  TURRET  LATHES,  AUTOMATICS.  AND   TAPPING   MACHINES 
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THE  DU  PONT 

DIGEST 


■  (or  M.E.'S 

Du  Font's  manufacturing  side  offers  opportunity  to  mechanical  engineers 


The  young  mechanical  engineer  in- 
terested in  production  finds  plenty 
of  opportunity  at  Du  Pont.  His  skills 
are  in  great  demand  because  so  many 
of  this  Company's  products  are  made 
in  equipment  which  must  operate 
continuously  on  automatic  controls. 

MorethanhalfofDuPont'sM.E.'s 
are  currently  engaged  in  some  phase 
of  production  work.  There  are  three 
main  categories. 

1.  MAINTENANCE  SUPERVISION.  Re- 
sourcefulness and  initiative  are 
needed  in  men  selected  for  this  work. 
Among  their  many  duties  are  the 
scheduling  of  preventive  mainte- 
nance and  emergency  repairs  to  mini- 
mize down  time,  suggesting  equip- 
ment improvements  to  reduce  the 
maintenance  load,  and  estimating 
costs  of  changes  or  major  repairs. 

Normally,  the  supervisor  estab- 
lishes maintenance  procedures,   di- 


rects transfer  of  personnel  from  one 
group  or  area  to  another,  and  assigns 
duties.  He  sets  up  office  and  field 
work  methods  and  controls  the  sup- 
phes  of  spare  parts  and  stores. 

The  importance  of  this  work  is 
emphasized  in  some  Du  Pont  plants 
where  more  men  are  needed  to  main- 
tain the  equipment  than  to  operate 
it.  At  one  plant,  the  division  main- 
tenance superintendent,  a  man  with 
several  years  experience  behind  him, 
is  responsible  for  1,500  pieces  of 
equipment  and  100  miles  of  pipe.  He 
has  120  men  under  him,  including 
10  foremen. 

2.  PRODUCTION  SUPERViSION.Other 
mechanical  engineers  at  Du  Pont 
use  their  knowledge  of  mechan- 
ical equipment  in  solving  production 
problems.  They  must  see  that  raw 
materials  are  on  hand,  that  maxi- 
mum yields  are  obtained  with  mini- 
mum loss,  and  that  the  products  meet 


Production  supervisor  T.  B.  Krllv 
Cornell,  checks  bagging  and  shipp-- 

NOVEMBER,   1952 


J.  D.  McHugh  (al  right),  B.S.  in  M.K.. 
Rochester  '50,  and  draftsman  discuss  working 
drawings  for  plant  equipment  improvement. 

rigid  specifications.  In  addition,  they 
must  train  men  in  proper  equipment 
operation  and  maintain  good  person- 
nel relations. 

One  area  supervisor,  also  an  ex- 
perienced man,  usually  has  charge  of 
from  125  to  150  people,  including  6 
to  10  foremen. 


Keeping  compressors  in  top  running  condi- 
tion is  a  typical  maintenance-group  problem. 

3.  PLANT  TECHNICAL.  Other 
M.E.'s  at  Du  Pont  are  assigned  to 
the  teams  of  plant  technical  men  re- 
sponsible for  process  and  production 
improvements.  In  this  work,  they 
help  solve  problems  on  machine  de- 
sign, strength  ofmaterials,  control  in- 
struments, packing  materials  for 
high-pressure  equipment,  etc. 

Actually— in  maintenance,  pro- 
duction and  development— the  pos- 
sibilities are  almost  unlimited  at 
Du  Pont  for  the  M.E.  who  likes  the 
manufacturing  side  of  industry. 

HAVE  YOU  seen  "Mechanical  Engi- 
neers at  Du  Pont"?  32  pages  of  facts 
about  opportunities  for  mechanical  en- 
gineers. For  copy,  write:  2521  Nemours 
Building,  Wilmington,  Delaware. 


BETTER  THINGS  FOR   BETTER  LIVING 

.  .  .  THKOUGH  CHEMISTRY 


Listen  to  "Cavalcade  o(  America,"  Tuesday  Nights  on 
NBC— See  It  Every  Other  Wednesday  on  NBC  TV 
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I  t.iinliinii  (I   from    /■(i.i;.     1()) 

aircraft  must  bo  so  arranged  as  to  allow 
the  pilot  to  instantaneously  check  his 
flight  altitude  while  in  the  traffic  pat- 
tern anil  taking  instructions  from  the 
traffic  control  tower. 

Laboratory  work  with  air  traffic  con- 
ditions is  carrieil  on  with  a  simulator, 
which  is  a  tower;  seventeen  simulated 
aircraft,  and  two  link  trainers.  VV'ith 
this  simulator  traffic  control  problems 
are  worked  out  with  various  instrument 
displa\s  under  different  conditions. 

Along  with  the  sinudator,  used  tt)r 
instrument  displa.\  research,  other  s\n- 
thetic  flight  trainers  are  used  in  the 
laboratory.  Much  work  is  devoted  to 
the  characteristics  of  s\nrhctic  flight 
trainers. 

The  major  problem  with  which  the 
laboratory  is  concerned  is  how  faithful- 
1\  the  synthetic  flight  trainer  should 
simulate  the  characteristics  of  actual 
flight.  A  closer  simulation  ot  flight 
characteristics  can  be  obtained  at  great- 
er costs,  but  the  increased  costs  cannot 
be  justified  after  a  certain  optimum 
point  in  simulation  is  reached.  A  srud\ 
of  control  pressures  is  conducted  as  a 
part  of   the  program   to  determine  the 


necessary  degree  of  simulation  to  actual 
flight  controls.  Residts  of  the  study 
showed  that  control  pressures  of  syn- 
thetic flight  trainers  neetl  not  simulate 
actual  flight  control  pressures  at  all 
cl„s.-!>. 

riif  laboratorv  i>  aKo  eiigageil  ui  a 
stud\  ot  synthetic  llight  trainers  to  de- 
termine how  to  use  these  trainers  to 
teach  a  greater  variet)  of  maneuvers, 
thus  reducing  the  extra  time  and  ex- 
pense of  teaching  these  maneu\er>  in 
actual  flight  training.  In  connection 
with  this,  a  special  trainer  display  for 
laiuliiig  approach'-s  is  being  stn<lie<i  in 
tile  iaboiati)r\. 

With  respect  to  na\ig.iti(in  dispia\s, 
the  laboratory  has  conducted  studies 
concerning  \arious  displays  of  omiu-di- 
rectional  range  (VOR)  and  distance 
measuring  equipment  (DMK).  One  of 
the  main  parts  of  the  stiuly  is  a  com- 
parison of  the  symbolic  instrument  dis- 
play, by  which  the  pilot  deternu'nes  his 
relative  position  tiom  the  information 
jireseiired  by  tile  instruments  in  the  dis- 
pla\,  and  tiie  pictorial  disiday.  The  pic- 
torial <lispla\,  instead  of  using  the  con- 
ventional instruments,  shows  the  rela- 
tive position  of  the  aircraft  by  means  of 
a  pip  superimposed  on  a  navigation  map. 
The  pictorial  dispiav   eliminates  mucii  of 


Slarfirfomers 


ina"ONET00l!'WORKSHOP 


The  spindle  of  a  popular  electric  power  tool 
for  hobbyists  literally  floats  on  four  Fafnir 
pre-lubricated  Mechani-Seal  Type  Ball  Bear- 
ings. Since  the  power  tool  operates  in  both 
vertical  and  horizontal  positions  and  under 
varied  conditions  ...  as  a  circular  saw,  ver- 
tical drill,  wood  lathe,  disc  sander  and  hori- 
zontal drill  press  .  .  .  the  bearings  are  ex- 
tremely important  to  its  accuracy  and  life. 
With  saw  blade  at  full  speed,  coins  upended 
on  hobby  tool  table  will  not  fall  over  ...  a 
tribute  to  rigidity  gained  from  use  of  Fafnir 
Ball  Bearings.  Oppor- 


tunities for  product 
improvement  through 
ball  bearing  applica- 
tions are  almost  limit- 
less. The  Fafnir  Bear- 
ing Company,  New 
Britain,  Conn. 


the  computation  needed  to  determine 
position  from  the  coiuentional  instru- 
ments and  it  is  possible  with  this  t\pe 
(jt  displa\  to  inst.iiitaneously  check  rela- 
tive position  vvitiiouf  an\  checking  of 
instruments.  These  pictori.ii  displavs 
iiave  ix-en  built  but  riiev  pose  manv 
problems  due  to  cost,  space  lequire- 
ments  and  insufficient  re.search  and  test- 
ing at  this  time. 

A  major  experiment  is  the  use  of  a 
projection  tvpe  periscope  as  a  navigation 
aid.  In  l''4(i  ami  I'M?  tile  laboratorv 
experimented  with  a  periscope  which 
provided  an  image  of  what  lay  ahead  of 
tile  aircraft  to  .see  if  it  could  be  used 
in  flight  instead  of  contact  visibility  or 
instrument  flight.  Although  the  first 
model  was  rather  crude,  successful  land- 
ing could  be  made  witli  it.  Tile  landings 
with  the  first  model  were  nor  as  ac- 
curate as  tho.se  made  with  contact  visi- 
bilitv'.  but  the  fact  that  successful  flights 
could  be  made  proviiled  encouragement. 
I'uither  experiments  were  carried  on  to 
trv'  to  improve  the  periscope  and  find 
the  optinunn  image  magnification  ami 
angles  of  outside  visibility. 

The  periscope  could  be  used  as  a 
navigation  instrument  to  .show  the  pilot 
where  he  is  going,  but  its  main  purpose 
is  to  serve  as  a  flight  instrument  by 
which  the  pilot  may  control  his  aircraft. 
To  |iciform  these  experiments,  several 
pilots  flew  a  plane  equipped  with  tile 
periscope  and  executed  various  maneuv- 
ers, including  landings,  under  different 
magnifications  and  angles  of  outside 
vision.  From  these  experimental  flights, 
it  was  determined  what  effect  the  peri- 
scope ii.id  on  the  ability  of  the  pilot  to 
roiitrnl  liis  aircraft,  and  what  magnifica- 
tion and  .•mgle  of  visibility  produced 
tiigiit  characteristics  most  like  contact 
visibilit)  flight.  A  detailed  explanation 
of  the  early  periscope  display  experi- 
ments is  given  in  the  Institute  of  Avia- 
tion Bulletin  Number  Nine  "Flight  by 
I'eriscope."  Other  bulletins  from  the 
lahnratdiv  are  Institute  of  .'\viation 
i^ulletin  l-'ive  "Fv  aiiiafion  of  tile  School 
Link  as  an  .Aid  in  Primary  Flight  in- 
struction," and  Hulietin  Fight  "P^valu- 
afion  ot  tile  S  c  ii  o  o  I  and  Special 
Metiiods  ot  Instruction  in  a  Ten-Hour 
I'rivate  Pilot  Flight-'I  "raining  Pro- 
^r.-iiii." 


FAFNIR 

BALL   BEARINGS    /S 

MOSr    COMPLEtE    LINE    IN    AMERICA    ^ 


Fwo  engineers  were  on  ;i  Inis  to 
town  when  joe  noticed  tliat  Dave  iiad 
iiis  eves  closed. 

"W^hat's  wrong,  Dave,  feeling  sick  .■'" 
"I'm   O.K.    It's  just   that    I    hate   to 
see  vvoTiien  standing." 

Dutcii:  "Hev.  rabbit,  what  are  vou 
doing  ill  my  ice  box  ?" 

Live  Rabbit:  "Ain't  this  a  VV'esting- 
liouse  .■'" 

Rabbit:   "Well.    I'm   westing." 
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The  practically  solid  gear  lubricant  used  in 
diesel  locomotives  and  the  thin,  soft  lubri- 
cant used  in  a  station  clock  are  as  different 


as  are  the  two  mechanisms.  Yet  both  are 
greases  —  products  of  research  that  has  de- 
veloped thousands  of  other  special  greases. 


It  takes  more  than  elbow  grease 
to  make  the  world  go  'round! 


So  different  in  other  ways,  the 
locomotive  and  the  silent  electric 
clock  have  in  common  one  abso- 
lute essential:  grease — a  special 
grease  for  each  mechanism. 

And  this  merely  hints  at  the 
wide  range  of  needs.  Coke-oven 
grease  must  stand  temperatures 
of  600°  F.  Airplane  grease  must 
lubricate  at  both  desert  heat  and 
sub-zero  cold.  Stamping  com- 
pounds keep  metal  from  welding 


to  dies.  Naval  greases  prevent 
corrosion  by  salt  spray.  Almost 
any  kind  of  machinery  embodies 
its  own  special  lubrication  chal- 
lenge. 

Chemists  and  engineers  apply 
their  knowledge,  experience,  and 
imagination  to  finding  successful 
answers.  Such  research  holds  a 
wealth  of  interest  and  satisfaction 
for  young  technical  men  at 
Standard  Oil. 


Standard  Oil  Company 

910  South  Michigan  Avenue,  Chicogo  80,  Illinois 
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Left  to  right  — C.  Mead  Hawkins,  U.  of  Toledo,  B.S.,  Mecfianical  Engineering  1948,  M.  H.  Ttiomos,  Konsos  State  College, 
B.S.,  Mechonicol   Engineering   1939   and   V.  W.   Peterson,   B.S.,  Mectianicol   Engineering,   Rose   Polytechnic   Institute. 


•  V.  W.  (Pete)  Peterson,  who  was  graduated 
from  Rose  Polytechnic  Institute  in  1939,  is  one 
of  the  modern  day  pioneers  in  the  design  of  jet 
and  turbo  prop  engines.  His  particular  job  is  to 
supervise  a  group  of  engineers  responsible  for 
the  basic  detail  design  of  reduction  gear  boxes 
and  extension  shaft  systems  for  Allison  Turbo- 
Prop  Aircraft  Kngines. 

Each  engine  consists  of  a  pair  of  turbine  power 
sections  which  revolve  at  more  than  l-i,000 
r.p.m.  Two  extension  shafts  transmit  this  high 
rotative  speed  to  a  gear  box  which  reduces  the 
shaft  speed  in  the  order  of  16  to  1  to  drive  two 
contra-rotating  co-axial  propellers.  Some  air- 
plane installations  require  extension  shafts  as 
much  as  1 4  feet  long.  Thus,  the  problem  is  more 


than  harnessing  the  engine  output  of  5  500 
horsepower  to  a  propeller.  The  long  shafts, 
rotating  at  high  speeds,  must  be  delicately  bal- 
anced with  flexible  bearing  mounts  so  they  will 
not  set  up  destructive  vibration  even  though 
they  are  subject  to  many  kinds  of  bending  and 
twisting  motions  through  various  attitudes  of 
flight. 

This  is  another  of  the  interesting  problems  at 
Allison  which  represent  a  challenge  and  an  op- 
portunity for  young  engineers.  Every  day  men 
at  Allison  are  making  a  new  contribution  to  the 
science  of  jet  engines.  And,  at  the  same  time  they 
are  adding  to  their  own  experience  in  a  field 
which  offers  life-time  careers  for  qualified  young 
men. 


'^^    DIVISION,  GENERAL  MOTORS  CORPORATION  •  Indianapolis,  Ind. 

Design,  development  and  production  —  high  power  TURBINE  ENGINES  for  modern  aircraft  .  .  . 
heavy  duty  TRANSMISSIONS  for  Ordnance  and  Commercial  vehicles  .  .  .  DIESEL  LOCOMOTIVE 
PARTS    .    .    .    PRECISION    BEARINGS    for  aircraft,   Diesel   locomotives  and   special  application. 
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Reynolds  new  alumi 
dudion  plant  near 
Christi,  Texas— cc 
160.000,000  pounds 


rpus 
icily 


A  World  of      .1^^: 
Expanding 

Opportunity! 


In  a  land  noted  for  rapid  expansion 
of  free  industrial  enterprise,  few 
companies  have  matched  the  swift 
and  continuing  growth  of  the 
Reynolds  Metals  Company.  Now  op- 
erating 27  plants  in  13  states,  and 
still  expanding,  Reynolds  offers  the 
ambitious  engineering  graduate  a 
world  of  opportunity. 

Reynolds  operations  include  baux- 
ite mining  in  domestic  and  foreign 
locations.  ..chemical  and  electrolytic 
processing  to  produce  aluminum  pig 
...sheet  rolling.  ..drawing  and  ex- 
trusion of  mill  and  structural  shapes 
...foil  rolling  and  printing. .  .pow- 
der and  paste  production.  ..finished 
parts  and  products  fabrication.  In 
these  and  in  the  allied  sales  and  mar- 


keting operations  promising  careers 
exist  for  graduates  in  virtually  any 
phase  of  engineering. 

On-the-job  training  is  the 
Reynolds  policy  — after  preliminary 
orientation  which  may  include  basic 
experience  in  production  plants  for 
sales  personnel,  and  sales  office  work 
for  technical  trainees.  Liberal  insur- 
ance, hospitalization  and  retirement 
programs  are  maintained. 

For  important  background  infor- 
mation on  "your  future  in  Alumi- 
num," 7iiail  the  coupon.  If  you  are 
definitely  interested  now,  write  direct 
to  General  Employment  Manager, 
Reynolds  Metals  Company,  3rd  and 
Grace  Streets,  Richmond  19,  Va. 
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chapter  in  33  yeon  of  continuing  growth. 
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Reynolds   Mefals   Company,   Employment  Dept. 
Richmond  19,  Virginia 

Please  send  me,  FREE,  your  96-page  booklet,  "The  ABC's  of  Aluminum"; 
olso  the  44-page  book,  "Reynolds  Aluminum  .  .  .  and  the  Company  that 


Name- 


Address 
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TECHNOCRACKS 


by   Peter  Cattapan,   Gen.    E.,   '53 


Do  v(iu  think  our  jokes  arc-  conn. 
olil.  reprints,  or  just  plain  lousy?  Well, 
believe  nie  we  try  to  get  the  best  ami 
hinniest  jokes  possible.  Here  is  how 
>our  humble  thernio. — .T.-^.M. — ,  and 
slide  rule-niindeil  reporter  got  this 
month's  jokes. 

After  much  research  >our  n-portci 
found  himself  in  the  ottice  of  .Mr. 
Joseph  J.  Finn,  vice-president  of 
Reincke.  \Ieyer  and  Fiiui  Advertising 
Company,  a  world-famous  advertising 
firm  on  North  .Michigan  Avenue  in 
Chicago.  -Mr.  Fitui  was  the  originator 
of  placing  humor  on  the  back  of  trans- 
fers for  the  Chicago  Transit  Authority 
(the  p\iblic  transportation  system  in 
Chicago).  .Mr.  R.  Hudd,  Chairman  of 
the  Hoard  for  the  Chicago  Tran-^it 
Authority,  and  a  personal  friend  of  Mr. 
Finn,  carried  out  the  suggestion. 

To  insure  the  1,500,000  users  of  the 
transfers  with  good  jokes,  the  Chicago 
Transfer  Ads  Company  has  a  large  ro- 
tating group  of  judges  that  select  the 
jokes.  Nine  judges,  all  of  whom  ha\e 
different  backgrounds,  read  from 
twenty  to  thirty  jokes  at  an\-  one  time. 
The  jokes  are  received  from  three  pro- 
fessional humor  writers  and  from  nu- 
merous contributors.  If  any  two  of  the 
nine  judges  do  not  find  a  joke  humor- 
ous, the  joke  is  di.scarded. 

This  procedure  of  getting  and  se- 
lecting good  humor  is  the  best  that  this 
reporter  has   been   able   to   find. 

We  would  like  to  thank  .Mr.  j.  j. 
Finn  and  the  Chicago  Transit  Author- 
ity for  the  story  and  the  following 
samples  of  their  jokes. 

"I  hear  vour  son  has  his  H.A.  and 
his  M.A." 

"Yes,  but  he's  still  living  on  his  P..'\.  " 


\'(iicc  (in  iihone:  ".Are  \()u  the  desk 
clerk?" 

Desk  Clerk:  "\'es.  wh;it's  eating 
\<iu  ?  " 

\'oice:  "That's  what  I'd  like  to 
know.  ' 

»        ♦        * 

Maid:  "The  furniture  installment 
man    is   lu-re    again,    ma'am.  " 

Madam:  (  resigned! \  )  "Tell  him  to 
take  a  chair." 

Nephew,  at  bedside  of  ricli  uncle: 
"Is  there   no  hope.    Doctor?" 

Doctor:  "1  don't  know.  W'iiar  weie 
you    hoping    for?" 

StiMii  paient:  "Young  man,  yiiu 
w  .int  to  marr\  Mildred?  Can  you  siip- 
pnit   a   family?" 

Suitor:  "No-o-o.  Hut  1  \v;iiir  to 
marr\    MilK." 

Boss:  "Are  you  sure  your  wite  knows 
you're    bringing    me    home    to    dnmer?" 

l?ob:  "Does  she  know?  We  argue<i 
about  it  for  half  an  hour  this  mormng!  " 

Hotel  Clerk:  "Ha\c  \ou  a  ieser\:i- 
tion?" 

(iuest:  "No.  Do  1  look  like  an  In- 
dian ?" 

»        «        * 

".M\  wife  doesn't  understand  me. 
Does   yours?" 

"1  don't  know — >iu-  never  nicntions 
\<)U.  " 

"^'o\ir  neighbors  do  a  lot  ot  borrow- 
ing, don't   they?" 

"Yes,  now  we  tcel  more  at  home  in 
their    house    than    in    ours.  " 


Customer:  "I  want  two  tickets  in  the 
coolest  part  of  the  theatre." 

Llerk:    "( )ka\' — here's    a    pair    in    Z 

row!" 

*        »        * 

"\\'h\  did  \ou  punch  Nourself  in  the 
jaw  ?" 

"Well,  1  was  so  bnr<M  1  got  to  talk- 
ing    to    nnself — and     1     can't    stand    a 


Wife:  "So  you  were  sitting  up  with 
( ic'orge  because  he  was  sick.  I  suppose 
\nu   held   his  h;uu!   all   night!" 

Husband:  "Wish  1  luul  — I'd  have 
r.iade  some  money!  " 

•  •        « 

Dill:   "1    ha\e   ;i   terrible   conscience." 
(  iill  :  "What's  wrong  with  it?" 
Dill:  "It  doesn't  keep  me  from  iloing 

things — it  just   keeps  me   from  enjo\ing 

rluMU." 

Customer:   "I'd    like   to   bu\    a   bottle 
of  reducing  medicine." 
Druggist:   "Anti-fat?" 
Customer:   "No,   for  my   \mcle.'' 

She:  "1  know  nothing  but  good  of 
Alice." 

Other  She:  "Then  let's  talk  about 
someone   else.  " 

"Can  \()u  ser\e  company?"  asked  the 
h(iu>e\\ife  when  she  was  hirmg  the  new 
m.iid. 

"^  es,  nuim  :  both  way.s — so's  they'll 
come  again — or  stay  away." 

".M\'  father  alwavs  proposed  a  toast 
before  he  disciplined  me.  " 

"That's  fuim\  !  What  was  it?" 
"Bottoms   up.  " 

•>        '.'^        * 

TACT  is  what  makes  a  man  shut 
his  mouth  before  he  puts  his  foot  in   it. 

Son:     "Since     leaving     college,      I'xe 
\\<uked    hard,   trying   to  get   ahead. 
F.ifhei  :   "Well,   \()u   coidd    use  one!  " 

Traffic  Cop:  "Didn't  \ou  hear  m\ 
whistle?" 

(iirl  Dri\er:  "'\'es,  but  you're  too 
late.    I'm    engaged  !  " 

"So  Muiphy  and  S\\  eene\  were  hit- 
ting each  other  with  chairs?  Wh\ 
didn't   \()U   make   peace   between   them.''" 

"No   more   chairs!  " 

*  s        * 

l'"riend  :    What    is   \our   son    going    to 
he  when   he  passes  his  final   exam  ? 
Father:  .An  old  m.ui. 
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There's  been  a  cold  war  on  in  Minnesota  lately 


.  .  .  Ami  our  nu-lallur<;ists  have  won  it. 

I'p  in  the  iron  ore  range,  where  40  helow  zero  can 
be  ex|ieetei[  frequently,  shovel  operators  usually  ])lan 
their  operations  to  remove  a  year's  supply  of  ore 
duriiifi  warm  weather  months  when  the  ore  is  work- 
al)le.  But  recently,  with  steel  requirements  ever  iri- 
creasinp.  shovel  operators  liegaii  working  around- 
the-calenilar. 

And  they  ran  into  trouble. 

During  one  cold  spell  when  the  temperature 
dropped  to  4U^  below  throughout  the  iron  ore  range, 
the  ore  froze  solid.  The  extreme  cold  caused  steel  in 
the  equipment  to  lose  some  of  its  toughness,  and 
power  shovel  booms  and  dijiper  sticks  broke  all  over 
the  range  as  the  huge  steel  di|)pers  were  rannncd 
into  the  frozen  ore  with  tremendous  force. 

But  there  was  one  significant  exception.  Operators 
using  shovels  with  boom?  and  dip|)er  slicks  made  of 
one  particular  stc<'l  went  right  on  gouging  up  frozen 
ore  without  any  equipment  trouble. 


Those  shovels  stood  up  because  the  heavily 
stressed  parts  were  made  from  U-S'S  Tri-Ten— a 
remarkably  strong  steel  that  has  a  high  degree  of 
toughness,  even  at  low  temperatures. 

Moreover,  the  users  were  able  to  cut  the  weight  of 
their  Tri-Ten  parts  by  25%,  even  though  some  work- 
ing stresses  were  increased  SO'"!.  "And,"  savs  one 
slio\cl  manufacturer.  "Tki-Te.n  steel  has  enabled  our 
customers  to  o|)crate  this  equipment  successfully  at 
temperatures  as  low  as  — 45°F." 


U"S*S  TKl-TKN  is  only  one  of  hundreds  of  steel 
compositions  developed  by  United  States  Steel  to 
meel  s])ecial  service  conditions.  Trained  IL  S.  Steel 
niclallurgisls  work  with  manufacturers  all  over  the 
country  to  help  solve  problems  involving  the  more 
ellicienl  use  of  steel.  I  nited  Slates  Steel  Company, 
52.i  William  Penn  Place,  Pittsburgh  30,  Pa. 
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The  members  of  the  "Tech"  staff  send  Christmas  greetings 
lO  you,  our  friends,  during  this  holiday  season.  We  believe  that 
this  scene  of  the  beautiful  Illini  Union  building  after  a  light 
snowfall  is  a  pleasant  reminder  of  many  happy  hours  at  the 
University.  We  wish  success  in  all  your  endeavors,  good  luck  and 
a  bright,  prosperous  New  Year.  (Photo  courtesy  A.  R.  Wildhagen) 


our  frontispiece 

The  nuclear  physicist  requires  enormous  amounts  of  elec- 
trical energy  in  his  processes.  The  dramatic  Reclamation  Bureau 
photograph  shows  the  magnificent  Grand  Coulee  dam  on  the 
Columbia  River  in  Washington.  The  Hanford  Works  of  the 
Atomic  Energy  Commission  is  located  near  this  dam  in  order 
to  take  advantage  of  its  enormous  power  output.  (Cut  courtesy 
Westinghouse) 


physics  research  via 


ELECTRONICS 


by  Robert  Hardin,   E.E.,  '54 


1  he  field  of  physics  is  a  very  broad 
one  which  can  be  sub-divided  into  many 
more  specialized  fields.  Among  these 
are  mechanics,  light,  heat,  sound,  elec- 
tricity and  magnetism,  nuclear,  and  solid 
state  physics.  Electricity  has  a  very  im- 
portant role  in  the  work  of  a  physicist. 
In  nearly  all  phases  of  physics  research, 
use  is  made  of  very  highl\'  specialized 
electronic  circuitry,  which,  in  many 
cases,  must  be  designed  by  the  physicist 
himself   for  his  special   purpose. 

And  to  enable  the  future  physicist  to 
design  such  apparatus,  the  Physics  De- 
partment at  the  University  of  Illinois 
offers  several  courses  in  electricity  and 
electronic  circuits  —  counses  far  more 
advanced  than  the  basic  course  in  elec- 
tricity and  magnetism  required  for  all 
engineering  students.  Juniors  enrolled 
in  the  physics  curriculum  take  a  full 
year  of  electricity  and  magnetism,  a 
course  devoted  to  fundamental  laws  de- 
veloped in  Maxwell's  equations,  electro- 
magnetic waves,  boundary  conditions, 
and  radiation.  Also  in  the  curriculum 
for  juniors,  is  a  course  in  circuit  anal- 
ysis offered  by  the  Electrical  Engineer- 
ing Department,  E.E.  320.  This  is 
followed  by  another  year  studying 
vacuum  tube  circuits,  amplifiers  of  all 
types,  pulse  techniques,  counting  and 
analyzer  circuits — all  with  emphasis  on 
experimental  techniques  used  in  re- 
search  in  physics. 

In  the  (iraduate  College,  too,  the 
physics  student  continues  this  study  of 
electronics.  Offered  are  courses  in  the 
conduction  of  electricity  in  metals,  in- 
sulators,  and  semi-conductors,  and 
transistor  electronics,  a  full  year  of 
electro-dynamics,  and  another  labora- 
tor\-  course  in  which  the  student  is 
largely  concerned  with  the  design  and 
use  of  electrical  apparatus  necessar\  for 
carrying   out   physics   research. 

Two  of  the  most  important  applica- 
tions of  electronics  in  physics  research 
at  the  L  niversity  are  the  cyclotron  and 
the   betatron. 

The  L'niversity  of  Illinois  betatron 
is  pictured  in  greater  detail  on  pages 
32-33  of  this  issue  of  the   Ttchnonrafih. 


In  the  Nuclear  Radiations  Labora- 
tory, located  behind  the  Mechanical 
Engineering  Building,  is  housed  a  size- 
able collection  of  specialized  electronic 
apparatus  used  in  conjunction  with  the 
department's  cyclotron.  The  chief  use 
of  the  cyclotron  is  in  nuclear  physics 
research,  proving  or  disproving  theories 
on   the   behavior  of   nuclear  particles. 

The  dees  of  the  cyclotron  are  sup- 
plied with  100,000  volts  r.f.  by  a  12 
mc.  oscillator.  A  magnetic  field  of 
approximately  16,000  gauss  is  supplied 
by  a  motor  generator  set  operating  at 
350  amperes.  The  ion  source  in  the 
cyclotron  is  a  gas  discharge  tube  which 
expels  deuterons  into  the  dense  mag- 
netic field.  These  deuterons  are  accel- 
erated in  spirals  and  after  150  revolu- 
tions in  the  cyclotron,  they  leave  with 
a  velocity  of  30  million  meters  per 
second.    The  beam  current,  made  up  of 


these  particles,  is  about  20  microam- 
peres. 

After  ]ea\ing  the  c\clotron,  the  part- 
icles go  through  a  magnetic  analyzer 
and  are  channeled  through  a  water 
wall  (the  latter  for  shielding  equip- 
ment and  personnel)  before  reaching 
the  experimental   apparatus. 

The  experimental  apparatus  consists 
of  the  target,  which  the  particles  strike 
at  high  speeds,  causing  a  nuclear  reac- 
tion. The  target  then  gives  off  reaction 
particles  which  are  to  be  studied.  These 
reaction  particles,  or  nuclear  particles, 
strike  a  scintillation  crystal,  lose  their 
energy  to  the  crystal,  and  the  crystal 
in  turn,  gi\es  off  light.  This  light  is 
changed  to  electrical  pulses  and  ampli- 
fied b\-  a  multiplier  phototube  and  a 
pulse  amplifier. 

The  multiplier  phototube  used  was 
(Continued   on    page   4S) 


One    of   the    physicist's   chief    research    tools,    the    betatron.    Above    is    the 
University's  320  million  electron   volt  betatron. 
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PHYSICS  DEPARTMENT 

ENGINEERING   PHYSICS 


by  Tom  Madden,  Gen.  E.,  '54 


In  the  early  dawn  of  a  July  morning 
in  1945,  a  tremendous  flash  of  light 
streaked  across  the  sk\'  at  Alaniogordo, 
New  Mexico.  This  light  was  the  re- 
sult of  the  explosion  of  the  world's  first 
atomic  homb  on  White  Sands  Proving 
(iround,  some  sixty  miles  southwest  of 
Alaniogordo.  For  the  first  time  in  hist- 
ory a  terrific  amount  of  concentrated 
power  was  released  from  the  atom — 
building  block  of  the  universe.  So  great 
was  this  power  that  the  desert  sand 
W.1S  melted  to  glass  over  an  area  near- 
ly one-half  mile  wide.  Today  the 
United  States  is  manufacturing  bombs 
many  times  the  potency  of  that  first 
test  bomb,  and  is  applying  atomic  energ\ 
research  to  projects  such  as  power 
plants,  aircraft,  anil  submarines. 

Thousands  of  physicists  worked  on 
research  teams  contributing  to  that  final 
atomic  bomb  which  was  tested  in  1945, 
and  which  has  been  improved  many 
fold  since.  Some  of  these  men  graduated 
from  the  Kngineering  Physics  curricu- 
lum here  at  the  University  of  Illinois. 
Nuclear  physics  is  by  no  means  the  only 
field  this  study  course  trains  students 
for;  in  tact,  a  relatively  small  percent- 
age of  those  graduating  from  the  cur- 
riculum enter  this  type  of  work.  Never- 
theless. Kngineering  Physics  provides 
the  undergraduate  courses  needed  to 
proceed  through  graduate  work  into  the 
nuclear  physics  field. 

Looking  briefly  into  the  history  of 
Kngineering  Physics,  we  find  that  it  is 
a  relatively  new  curriculum,  having 
been  established  in  1917.  The  idea  for 
such  a  study  course  was  brouglit  ftirth 
by  two  engineering  students  in  1914 
who  desired  to  specialize  in  physics 
rather  than  one  of  the  basic  engineering 
curriculums  such  as  mechanical  or  civil. 
These  students  did  not  have  their  re- 
quest granted,  but  their  inquir\  served 
to  start  discussion  on  the  possibility  of 
allowing  engineering  students  to  major 
in  physics.  Three  years  later  the  cur- 
riculum was  formally  established  and 
the  first  student  was  graduated  in  1923. 


Since  the  time  of  its  inauguration,  the 
trend  in  Kngineering  Physics  h.is  been 
toward  more  physics  and  electives,  with 
fewer  of  the  standard  engineering  sub- 
jects required. 

Although  the  College  of  Kngineering 
has  the  final  decision  concerning  any 
change  of  courses  included  in  the  cin- 
riculum,  the  Physics  Department  has 
its  own  committee  to  draw  up  the  list 
of  course  requirements.  This  list  is  then 
sent  to  the  Kngineering  College  and, 
subject  to  its  approval,  is  enacted  the 
following  year.  Under  this  system  the 
Kngineering  Physics  curriculum  is  act- 
ually managed  and  co-ordinated  by  the 
Physics  Department.  Doctors  A.  (). 
Hanson  and  C.  P.  Slichter  are  the  pro- 
gram ad\isors  in  the  Physics  Depart- 
ment. 

Kngineering  Physics  is  more  of  a  piu'e 
science  type  of  course  than  the  other 
engineering  curriculums.  For  this  rea- 
son the  requirements  to  be  met,  in  order 
that  the  trairung  received  be  valuable 
upon  graduation,  are  quite  rigid.  A  .^.5 
grade  point  average  is  required  and  it 
is  known  as  the  hardest  curriculum  in 
the  Kngineering  College.  After  gradua- 
tion, the  student  should  be  equipped  to 


handle  problems  in  mechanics  dealing 
with  Legrangian  equations,  problems  in 
electricity  and  magnetism  demanding 
Maxwell's  equations,  A,  C.  circuit  anal- 
ysis and  general  circuit  theory,  and  also 
in  light,  physical  and  geometric  optics 
including  the  electromagnetic  theory  of 
r.iiiiation.  This  curriculum  is  unlike 
others  in  engineering  in  that  no  speci- 
fic option  can  be  selected  and  followed. 
Howe\er,  one  of  the  outstanding  fea- 
tures of  the  course  is  the  large  number 
of  elective  hours  allowed.  Up  to  twen- 
ty-nine hours  of  approved  and  ten  hours 
of  technical  electives  may  be  .selected. 
This  permits  the  student  to  follow  some 
other  engineering  field  if  he  wishes,  or 
he  may  choose  to  receive  a  broad  educa- 
tion by  including  many  non-technical 
courses.  The  first  two  years  of  Kngi- 
neering Physics  are  very  similar  to  all 
engineering  curricula.  In  the  last  two 
years  advanced  courses  in  physics,  math- 
ematics, and  chemistry  are  emphasized. 
As  a  junior,  the  student  enters  the  .?()() 
series  of  physics  courses  which  are  quite 
demanding,  and  soon  "the  men  are  sep- 
arated from  the  boys."  A  look  into  the 
records  reveals  that  over  the  years  more 
than  50'^c  of  the  students  enrolled  have 


The  Physics  Building,  which  contains  some  of  the  most  modern  research 
equipment,  is  located  on  Engineering  Campus. 
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attained  better  than  a  B  average,  which 
leads  to  stiff  competition  within  the 
course.  The  grade  and  course  require- 
ments were  not  established  to  discour- 
age the  student,  but  merely  to  protect 
him  against  unemployment  upon  gradu- 
ation. Good  physicists  are  very  much  in 
demand,  but  poor  ones  find  it  very  dif- 
ficult to  obtain  employment,  especially 
in  normal  times.  The  physicist  does  not 
receive  specialized  training  as  the  nor- 
mal engineer  does,  and  is  consequently 
requireti  to  be  thoroughl)'  trained  in 
man\'   fields. 

O/'por/unitics  after  (irtidiia/ioii 
L  pon  completion  of  the  Engineering 
Ph\sics  curriculum,  one  of  three  plans 
may  be  followeil  by  the  graduate.  First 
he  may,  as  the  majority  do,  enter  in- 
dustry directly.  Many  men  of  this  status 
are  hired  by  large  manufacturing  con- 
cerns for  technical  work  in  widely 
varied  fields.  General  Electric,  West- 
inghouse,  DuPont,  General  Motors, 
and  similar  plants  employ  physicists 
both  for  peacetime  industry  and  go\ern- 
ment   research  work. 

Second,  the  graduate  may  continue 
his  education  in  graduate  school  for  a 
master's  or  doctor's  (Ph.D.)  degree. 
This  student  usually  follows  an  under- 
graduate course  loaded  heavily  with 
physics  and  mathematics  to  prepare  him 
for  advanced  schooling.  The  most  lucra- 
tive   fields    of    employment    avail    them- 


selves to  the  graduate  student  wiien  he 
finishes  his  one  to  three  years  of  extra 
education.  He  may  enter  industry  as  a 
research  physicist  or  work  in  a  govern- 
ment laboratory  on  atomic  energy,  rock- 
ets, or  Bureau  of  Standards  tests.  If  the 
graduate  does  not  care  for  the  abo\e 
type  of  work  he  may  take  a  teaching 
position  in  a  college  or  university.  In 
large  institutions  he  may  be  allowed  to 
devote  a  great  deal  of  his  time  to  active 
research  of  his  own  choosing,  while  in 
small  schools  classroom  teaching  is  ot 
major  importance.  The  shortage  of  ph\- 
sicists  in  this  group  is  very  acute,  with 
three  or  four  jobs  available  for  each 
man  entering  the  field. 

The  last  plan  available  for  the  engi- 
neering Physics  student  is  classified  as 
miscellaneous  and  includes  men  who 
enter  jobs  where  they  do  not  use  their 
training  directly.  Examples  of  this  are 
employment  in  sales,  management,  pro- 
duction, and  other  comparable  fields. 
A  survey  conducted  in  1943  showed 
that  students,  upon  graduation  from  the 
curriculum,  continued  their  education 
as  follows : 

11 '^c    went    on    to    complete    Ph.d. 

275;    went  on  to  complete  masters 
degree 

62 ^f    took  jobs  immediateh 
All    students    with    a     B.S.,     M.S.,    or 
Ph.d.    were    placed    in    occupations    ac- 
cording   to    the    following    percentages: 


"^    '•-  igggg  Bsagi 


"^       'sjwt^a^   -jgf 


14',     in   government  work 

13' t    in   teaching 
7%    in    the   armed    forces 

66%  in  industry 

Einollment  in  Engineering  Physics  is 
quite  small  compared  to  the  other  cur- 
riculums.  At  the  present  time  103  stu- 
dents are  studying  the  course  at  one  or 
another  of  its  four  class  le\-els.  This 
represents  quite  an  increase  over  last 
year,  when  only  Sf)  were  enrolled. 

Facilities 
The  facilities  of  the  Physics  Depart- 
ment include  structures  on  three  differ- 
ent sites  which  house  some  of  the  most 
modern  and  complete  equipment  in  the 
L  nited  States.  In  the  Physics  Labor- 
atory building  on  the  corner  of  (]reen 
and   Mathews  is  located  the  department 


A  view  of  the  control  panel 
sity's  Cyclotrons. 


/hich  is  used  to  operate  one  of  the  Univer- 


Professor  Arnold  T.  Nordsieck  with 
the  Department's  Differential  An- 
alyzer. 

office.  Also  in  this  building  are  class- 
rooms, undergraduate  laboratories,  a 
lectiuT  hall,  librar\',  and  other  facilities 
used  for  demonstrations  and  research 
work.  Among  the  facilities  in  the 
Physics  Building  are  pieces  of  equip- 
ment used  for  investigations  in  mag- 
netism, magnetic  and  electrical  meas- 
urements, spectroscopy,  phenomena  at 
\er\-  low  temperatures,  and  optics.  Gas, 
direct  and  alternating  current  at  several 
\oltagcs,  distilled  water,  compressed  air. 
and  liquid  air  are  available.  Nearly  all 
research  equipment  of  a  specialized  na- 
ture is  constructed  in  this  building. 

The  Nuclear  Radiation  and  Cyclo- 
tron Laboratories,  located  on  Goodwin 
Street,  house  radium  sources  and  the 
University's  12  million  electron  volt 
I  \clotron.  The  new  Physics  Research 
l.aboratorv  is  located  on  south  campus 
near  the  Illinois  Central  Tracks.  This 
building,  better  known  as  the  Betatron 
Lab,  houses  three  working  betatrons 
ranging  in  size  from  22  to  340  million 
electron   volts. 

Activities  in  physics  can,  with  few 
exceptions,  be  divided  into  two  major 
(Contiiund  on  page  30) 
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TRANSISTORS 

by  George  B.  Morgan,  B.S.,  E.E.,  '52,  University  of  Kentucky 


Transistors  as  electrical  eienu-nts  have  only  recenth 
come  into  their  own  in  the  engineering  field.  However, 
in  the  three  years  since  their  conception,  by  j.  Hardeen. 
W.  H.  Brattain,  and  W.  Shockley  of  the  Hell  Telephone 
System's  laboratories,  numerous  papers  have  been  writtin 
on  transistors,  the  theory  of  conduction  in  the  semi-conduct- 
ing material  of  which  they  are  made,  and  the  processes  ot 
obtaining  the  various  crystal  characteristics. 

The  British  have  followed  the  development  very  doseh 
with  some  additional  work  of  their  own.  The\  have  pre- 
ferred   to  call    the   element   the   crystal    triode. 

The  name  transistors  which  is  applied  to  the  semi- 
conductor amplifier  triode  is  derived  from  the  prefix  'trans' 
which  designates  the  transitory  property  of  the  device  and 
'istor'  which  is  a  root  word  applied  to  solid  circuit  element. 

The  transistor  as  such  was  ititroduced  to  the  public  on 
June  30,  104S,  by  Brattain  and  Bardeen,  who  made  the 
discovery  while  studying  the  surface  states  of  crystals.  Theii 
first  work  was  on  what  is  now  called  the  type  A  transistor 
and  was  avery  unstable  element.  However  the  work  with 
semi-conductors  is  not  particularly  new.  As  earh'  as  1'12\ 
Lilienfied  patented  semi-conducting  devices.  .And  during 
the  last  war  the  crystal  diode  was  developed  and  used  in 
many  places  to  replace  the  thermionic  diode. 

In  the  order  that  the  working  of  the  transistor  can  In- 
more  clearly  understood  it  will  be  necessary  to  look  briefU 
at  the  physical  background  of  semi-conductors.  With  ref- 
erence to  flectricity,  all  physical  matter  can  be  classified 
into  three  groups;  conductors,  semi-conductors  and 
insulators.  Conduction  usually  takes  place  in  metals  and 
occurs  in  metals  that  have  one  valence  electron,  i.e. ;  one 
electron  in  the  outer  shell  that  is  free  to  move.  Conduct- 
ance decreases  as  temperature  increases.  Conduction  in 
semi-conductors  is  achieved  to  a  large  extent  from  the 
electrons  in  the  impurities  present  in  the  semi-conducting 
material.  The  electrons  in  a  semi-conducting  material  us- 
ually are  not  free  to  move  easily  and  tend  to  form  pair 
bonds.  The  conductivity  varies  with  temperature  according 
to  the  following  pattern.  The  conductivity  will  be  in- 
crea,sed  with  the  first  heat  applied  due  to  the  increased 
energy  available  and  then  will  tend  to  decrease  due  to  lat- 
tice vibration  and  finally,  if  more  heat  is  applied,  the  con- 
ductivity will  increase  again  largely  due  to  the  excitation 
of  carriers  from  the  valence  bond.  To  be  a  little  more 
specific,  conduction  in  the  semi-conducting  material  is  car- 
ried out  by  two  methods;  (1)  electron  flow  or  n  type  con- 
duction and  (2)  hole  flow  or  p  t\pe  conduction.  These 
two  methods  can  be  most  easily  understood  by  processes 
described  in  terms  of  energy  bonds.  First  consider  the  con- 
d\icting  material ;  the  energy  level  must  be  raised  a  distance 
X  (  work  function  )  in  order  that  the  electrons  can  flow  or 
conduct. 

F  fermi  level  or  energy  at  ()  A 

X  work  function  —  energy  necessar\  for  electrons  to 
escape. 

In  the  n  type  semi-conductor  most  electrons  in   the  con- 


duction band  .ire  deri\cil  triiin  impurities,  the  impurities 
supphing  tlieni   are  called   (ionur  .-itonis. 

C   B  conduction   band    (normally   nearly  enipt\  ) 

V  B  B  valence  bond  band 

1"    fermi   le\el 

Note:  No  tree  electrons  are  believed  to  occur  between 
bands. 

1  hat  IS,  c<iiicluctioji  by  electrons  m  senu  conductors 
must    take    place    in    the    conduction    hand    with    a    suitable 


energy  level  and  with  the  semi-conducting  material  at  a 
negative  potential,  in  order  that  the  donor  atoms  will  free 
the  electrons. 

In  the  p  type  or  positive  hole,  conduction  is  achieved 
bv  'holes'  having  energies  near  the  upper  part  ot  the  valence 
bond  band.  The  'hole'  which  acts  as  a  positive  charge  can 
be  assumed  to  be  caused  by  the  absence  of  an  electron. 
The  electrons  are  taken  up  by  impurities  to  form  ions  and 
are  called  'acceptors.'  The  'holes'  seem  to  be  free  to  drift 
in  semi-conductors  and  move  in  the  ilirection  of  decreasing 
potential  ;   that   is   from   positive   to   negative. 

Most  semi-conductors  vised  today  are  eithei'  geiinaniuin 
or  silicon,  with  germanium  being  used  most.  The  tvpe  n 
or  p  can  now   be  determined   by  the  heat  treatment   used. 

It  will  probably  be  best  to  describe  the  method  of  ob- 
t.u'ning  the  different  types  of  crystals  before  explaining 
their   use   in   transistors. 

H.  C.  Theuerer  and  J.  H.  Scaff  have  conducted  experi- 
ments which  show  clearly  the  effects  of  heat  treatment  on 
the  electrical  properties  of  germanium.  The  he.it  treatment 
enables  the  type  to  be  reversibly  contmllcd,  from  n  to  p  and 
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back,  etc.  The  results  can  best  be  interpreted  in  tiinis  uf 
rliange  in  donors  acceptor  balance.  Since  the  conductivit) 
cli-pends  upon  the  kind  and  quantities  of  impurities  present, 
the  germanium  is  first  purified  and  then  the  desirable  im- 
purities added.  Elements  from  the  third  and  fifth  periodic 
group  are  added  depending  upon  the  t\pe  desired,  this  in 
addition  to  the  transfer  available  h\  heat  treating. 

The  germanium  is  prepared  by  the  reduction  of  (je  ().,, 
which  is  obtained  from  Ge  Cl^.  Samples  are  usually  pre- 
pared in  50  gram  ingots.  The  Ge  O.  is  then  reduced  in 
h\ilrogen  at  650°  C  to  form  sponge  germanium.  The  re- 
duction is  then  carried  one  step  further  by  increasing  the 
temperature  to  1000°  C,  the  germanium  is  then  99. <S'; 
pure  and  is  called  a  'button'.  \o\v  to  obtain  the  germanium 
cr\stal  for  transistors  the  'button'  is  fused  in  an  atmosphere 
of  helium  and  placed  in  a  c\lindrical  crucible  and  heated  b\ 
an  external  induction  coil.  The  coil  is  raised  gradualh,. 
allowing  the  bottom  to  solidify  first  forcing  the  impurities 
upward.  1  his  t\pe  of  cooling  establishes  constant  compo- 
sition  layers. 

The  heat  treating  studies  to  determine  resistivity  and 
rectification  characteristics  of  the  50  gm.  ingots  are  carried 
out  by  cutting  each  ingot  in  half.  For  the  resistivity  meas- 
urements, a  block  J4"X  /^"X  1"  is  cut  from  half  of  the 
ingot.  The  other  half  of  the  ingot  is  used  for  the  rectifica- 
tion measurements.  The  accompanying  curves  show  sample 
characteristics  for  the  different  type  of  semi-conduction.  The 
type  is  determined  by  the  heat  treatment  received  by  the 
geinianium  and  is  completely  reversible. 

Since  the  method  by  which  the  ingot  was  cooled  caused 
impurities  to  rise,  it  is  reasonable  to  assume  that  the  peak 
inverse  voltage  would  be  related  to  purity.  The  sketches 
show  that  the  purer  the  specimen  the  lower  the  temper- 
ature at  which  it  can  be  transformed  to  type  j,  and,  as 
previously,  stated  the  conversion  is  completely  reversible. 

The  resistivity  curves  show  the  resistivity  increases  with 
the  purity  of  the  germanium  and  is  a  maximum  at  the  n 
to    p   conversion    point. 

The  conclusion  could  now  be  drawn  that  heat  treat- 
ment changes  the  donor  acceptor  balance,  and  that  conduc- 
tivity depends   upon   which   carrier  is   in   excess. 

Now,  before  the  various  types  of  transistors  are  taken 
up,  it  might  be  well  to  assume  a  convention  regarding  sign 
of  the  current  and  \oltage.  The  arrows  point  in  the 
forwanl  direction. 


Figure    3. 

The  early  transistors  were  vuistahK  aiul  tor  that  reason 
were   mostly   of   laboratory   interest. 

They  will  be  discussed  largely  as  background  inform.f- 
tion  leading  to  the  newer  most  stable  junction  type.  The 
first  experiments  on  transistors  were  carried  out  on  what 
is  now  called  a  type  A  transistor  and  its  amplification  was 
achieved  by  locating  of  'cat  whiskers'. 


The  following  table  lists  some  average  values  that  were 
obtained  from  an  earls   t>pe  A  transistor. 

Potential  with   Respect   to 
Voltage  Ge.  Impedence 

Emitter  .5  to  1  -^  JOOQ 

Collector  70  —      lOK  to  50KQ 

Amplification  2.5 

When  R,  =  20K  c<v:  f  =  5KC 
(jain         2^  to  35  db  with   10  db  mismatch 
Power  gain  15  to  25  db 

On  these  early  type  A  transistors  the  available  power 
was  increased  from  25  to  600  milli-watts.  The  maximum 
frequency  seemed  to  be  at  about  4  mc  for  the  n  type  and 
M)  mc  for  the  p  type.  These  values  have  of  course  been  very 
greatly  improved  upon  h\  later  developments,  a  few  of 
which   are  shown   here. 

The  wedge  type,  double  surfaced  transistor,  has  un- 
stable characteristics  since  it  was  very  difficult  to  hold  the 
whisker  in  a  given  location.  This  difficulty  of  maintaining 
physical  location  of  the  whiskers  was  overcome  by  the  devel- 
opment of  the  coaxial  transistor.  This  type  uses  a  wafer 
shaped  germanium  crystal  with  concave  surfaces. 

The  double  surface  transistors  have  the  advantage  of 
electrostatic  shielding  between  input  and  output  circuits,  and 
avoid  construction  problems  involving  the  placing  of  two 
spring  contacts  within  a  few  thousands  of  an  inch  of  one 
another. 

Many  other  types  of  transistors  were  experimented  with. 
For  instance,  in  Britain's  Telecommunication  Laboratories, 
White  has  worked  with  multi-electrode  point  contractors, 
single  SLU'face  types.  Some  of  White's  findings  have  shown 
that  if  two  emitters  are  used  with  one  biased  more  positive 
than  the  other,  the  current  gain  is  increased  by  a  factor  of  2 
or  3,  and  if  two  collectors  at  the  same  potential  are  used, 
a  power  gain  of  approximately  V — 2  will  occur. 

The  most  recent  development  has  been  the  junction  type 
transistor  which  uses  the  heat  treated  germanium.  The 
n-p-n  type  has  been  developed  with  very  stable  character- 
istics which  can  be  controlled  in  manufacture. 

(1)  Relatively  low  noise  figure — between  1(1  &  2(1  db 
at   1000  cps 

(2)  Freedom  from  short  circuit  instability 

(3)  High  gain — from  40  to  50  db  per  stage 

(4)  Power  handling  capacity — 2  watts  power  dissipa- 
tion 48  or  49%  efficiency  out  of  a  possible  50% 
for  class  A  operation. 

(5)  Ruggedness  and  small  size — looks  like  |ilastic  bead 
about  3    16"  in  diameter 

(  b  )    Free   from  microphonics 

(7)  Small  power  consumption — approximateh  .()  micro- 
watts (as  compared  with  a  million  or  more  nu'cro- 
watts   required   to  heat  ordinary  cathode.) 

(S)  Limited  frequency  respon.se — by  using  suitable  nu's- 
match   a  flat  response  to  about   1   mc  is  available. 

As  an  example  of  the  circuit  work  that  can  be  done 
with  the  transistors,  a  two  stage  grounded  emitter  empli- 
fier  which  produces  about  90  db  power  gain  can  be  built 
in   approximately   a  square   inch   of   space. 

In  this  paper  it  has  been  attempted  to  gi\e  a  small 
amount  of  the  elementary  theory  of  transistors  including 
how  the  crystals  are  obtained.  A  few  of  the  many  problems 
that  existed  in  transistor  work  have  been  solved  and  it 
seems  that  with  the  effort  that  is  being  expended  today  it 
will  onl\  be  a  matter  of  a  short  time  until  the  major 
disadvantages  will  be  far  enough  behind  us  in  order  that 
the  transistor  can  come  into  wide  commercial  use,  where 
small  power  triodes  are  needed. 
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announcing  the  1953    .    . 


Engineering    Open    House 


Dear   Technograph    '-eader. 

We  here  at  llliiois  are  proud  and  happy  to  claim  our  engineering  school  as  one  of 
the  best  in  the  country.  The  college  of  engineering,  itself,  however,  is  very  modest  about 
its  achievements.  At  least,  it  is  modest  on  363  days  of  the  year.  On  the  other  two  days 
of  the  year  the  doors  of  the  engineering  college  are  thrown  wide  open  to  allow  you,  the 
general  public,  to  see  what  marvelous  things  have  been  done  in  the  technical  fields  here  at 
the    University   of    Illinois. 

The  engineering  open  house  at  Illinois  for  '53  will  be  held  on  Friday  and  Saturday, 
March  27  and  28.  Two  innovations  concerning  the  open  house  are  being  tried  this  year.  In 
the  past  the  open  house  had  been  held  every  two  years.  Now,  on  a  trial  basis,  the  open  house 
is  being  held  every  year.  Also,  the  date  for  the  show  has  been  changed  from  the  traditional  St. 
Patrick's  Day  to  a  later  date,  in  the  hopes  of  having  a  little  better  weather. 

Since  you  are  a  reader  of  the  Technograph,  you  probably  have  a  natural  curiosity  about 
engineering  in  any  size,  shape  or  color.  The  engineering  open  house  will  try  to  help  satisfy 
this  curiosity.  Exhibits  and  demonstrations  in  all  fields  of  engineering  from  chemical  to  civil, 
from  metallurgical  to  mechanical  will  be  shown.  These  exhibits  will  not  be  too  technical  in 
nature.  They  will  be  geared  so  that  the  layman  can  understand  them.  Special  stress  will  be 
placed  on  the  educational  value  of  the  exhibits  to  high  schools,  and  tentative  plans  ore 
underway  to  send   invitations  to  every   high  school  in  the  state. 

Everything  will  be  done  to  moke  your  stay  at  Champaign-Urbana  during  the  open  house 
a  pleasant  one.  Lunch  stands  will  be  in  operation  and  a  picnic  area  will  be  furnished  for 
those  who  wish  to  bring  their  lunch.  Housing  will  be  obtained  for  those  who  desire  it.  Also 
tours   of    the   whole    lllini   campus   will    be    run    as   a  sidelight. 

In  closing,  let  me  again  extend  a  hearty  invitation  to  you  all,  from  professional  engineer 
to    high    school    student,    to    attend    the    1953    engineering    open    house. 

Sincerely, 

Bob    Schroder, 
General    Chairman 
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The  Aeronautical  Engineers  demon- 
strate the  operation  of  the  wind 
tunnel.  An  airfoil  section  is  being 
tested  to  show  pressures  on  the 
surface. 


One  beautiful  test  model  plus  5,000 
paper  napkins  yielded  a  trophy  to 
the  Institute  of  Aeronautical  Sci- 
ences for  one  of  the  best  floats  in 
the  Engineering  Parade  that  pre- 
ceded 1950  version  of  the  Engi- 
neering Open   House. 


The  Mechanical  Engineers  crusade 
power  plant  testing  with  their 
unique  float. 
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by  Robert  Hardin,  E.E.,  '54,  Robert  Barrett,  Gen.  E.,  '56, 
and  H.  W.  Bosey,  E.E.,  '56 


PROFESSOR  A.  O.  HANSON 

Ivw  people  le.ili/e  tliat  rlieic  is  a 
mail  (111  tilis  campus  who  had  n  part  in 
crpatinj;  the  atomic  bomb.  He  is  Pro- 
fessor A.  O.  Hanson  ot  the  physics  de- 
partment. 

I'rotessor  Hanson  is  at  present  work- 
ing with  research  conceniiii!;  the  devel- 
opment of  liquid  hydrojjeii  and  deuter- 
ium targets  for  use  with  the  .500  m.e.v. 
betatron.  The  study  of  the  disintegra- 
tion of  deuterium  by  high  energy  X  rays 
is  his  main  interest  at  present.  Much  of 
his  time  is  spent  at  the  Uni\ersir\' 
betatron. 

In  the  past  four  years  Professor  Han- 
son has  worked  on  projects  involving 
the  study  of  neutron  binding  energies 
in  the  atomic  nuclei.  The  22  m.e.v.  beta- 
tron   was    used    for    this    research. 

-Another  recent  research  project  con- 
ducted   bv    I'rofessor   Hanson   concerned 


PROFE.S.SOR  \.  O.  H.VNSON" 

the  u.se  of  the  external  electron  beam 
from  the  22  m.e.v.  betatron  for  the 
study  of  electron  scattering  and  radia- 
tion and  ionization  losses  of  electrons. 
A  native  of  North  Dakota,  Profes- 
sor Hanson  was  born  on  farm  near 
Braddock.  His  family  later  moved  to 
(irand  Forks  where  he  acquired  his 
high  school  education  and  also  his  bach- 
elor's degree  in  education  from  the  Uni- 
versity of   North   Dakota  in   1936.  For 


a  \ear  he  tauglit  high  school  science  and 
math  in  Pine  River,  Minnesota,  and 
then  returned  to  North  Dakota  to  re- 
ceive his  master's  degree  in  \')M.  In 
1').58  Professor  Hanson  started  work  at 
the  University  of  Wisconsin  as  an  as- 
sistant teacher.  He  obtained  his  doctor's 
degree  in  1042  at  Wisconsin  where  he 
worked  with  nuclear  physics.  In  1943 
the  project  in  which  he  had  a  part  was 
moved  to  Los  Alamos,  New  Mexico,  so 
Professor  Hanson  moved  with  it  and 
became  a  part  of  the  great,  secret,  bomb 
experiment.  He  had  a  vital  part  in  de- 
termining the  critical  mass  and  other 
der;iils  ot  the  bomb. 

On  August  6,  1945,  he  witnessed  the 
first  bomb  test  at  Los  Alamos  and  was 
not  surprised  at  all  by  its  success.  The 
scientists  had  worked  so  hard  and  inade 
such  a  thorough  study  of  the  project 
that  they  were  confident  that  the  re- 
sults would  prove  successful.  At  this 
time  the  experiment  was  unknown  to 
the  public. 

He  stayed  at  Los  Alamos  until  late 
1945,  when  he  came  to  Illinois  and 
continued  his  research  interests  with 
the  betatron  and  also  returned  to  part- 
time  teaching. 

Professor  Hanson  was  married  in 
1942  after  obtaining  his  doctor's  degree. 
His  wife's  name  is  F.lizabcth  Marie  and 
the  couple  have  three  children ;  Andy, 
8  years,  Don,  age  6,  and  Ardith  Marie, 
3  years  old.  Professor  Hanson  appears 
not  at  all  like  the  conunon  conception 
of  a  college  physics  professor.  He  is 
young,  tall,  and  good  looking  with  a 
very  modest  opinion  of  himself  and  his 
accomplishments  which  include  several 
nunor  patents  on  some  of  his  new  ideas 
in  pinsics.  This  fine  fellow  is  certainly 
a  credit  to  tin-  rMi\ersit\   of  Illinois. 

SHERWOOD  PARKER 

Vice  Cliainnan  ol  Freshman  Council, 
Husiness  Manager  of  Spring  Carni\al, 
Homecoming  Stunt  Show  (General 
Chairman — these  are  hut  a  feu  of  the 
many  activities  of  Sherwood  P.irker, 
physics  student  extraordinary. 

Sherwood  hails  from  Chicago's  North 
Side  ami  Sullivan  High  School.  He  is 
a  senior  in  the  College  of  Liberal  Arts 
and  Sciences,  with  a  physics  major  and 
a  mathematics  minor. 

In    addition    to    the    activities    listed 


above,  Sherwood  was  Student  Repic- 
sentative  of  Freshman  Week  and  the 
mini  Union's  Classical  Music  Hour 
Sub-Chairman  during  his  freshman, 
sophomore,  and  junior  years.  Also  dur- 
ing his  sophomore  \ear,  he  was  Husi- 
ness Manager  of  Spring  Carnival  and 
General  Chairman  of  Homecoming 
Stunt  Show.  During  his  junior  year  he 
was  also  (leneral  Chairman  of  Spring 
Carnival.  And  this,  his  .senior  year,  he 
is  Director  of  the  Illini  Union  Depart- 
ment of  UNLSCO  and  International 
Affairs.  "All  of  which,"  says  Sherwood, 
"keeps  me  pretty  busy,  but  I  feel  better 
if  I  don't  get  too  much  sleep,  anyway." 
His  activities  haven't  cut  too  deeply 
into  his  study  time,  however,  for  Sher- 


SHERVVOOD  P.ARKER 

wood  Parker  has  a  4.901  grade  point 
average. 

He  is  a  meniber  of  Phi  Kt.i  Signi.i, 
freshman  men's  scholastic  honorarv  : 
Tomahawk,  independent  sophonioie 
men's  activity  honorary;  Sachem,  junior 
men's  activity  honorary;  Ma-W:ui-Da. 
senior  men's  activity  honorary;  and  Piii 
Kappa  Phi,  all-university  scholastic  hon- 
orary. 

Sherwood's  hobby  is  railroads,  lie 
subscribes  to  various  railroad  magazines, 
likes  to  take  pictures  of  trains,  collects 
time-tables,  and  is  interested  in  every- 
thing that  pertains  to  railroads.  1 0 
foster  this  interest,  he  is  a  member  of 
the   Illini   Railroad   Club. 

(iraduatc  work  in  physics  lies  ni  tiie 
future  for  Sherwood,  and  when  he  h.is 
his  Doctor's  degree,  his  future  lies  in 
physics  research. 

So  the  'J'crlinogrtiph  salutes  Sherwuod 
Parker,  who  has  so  successfullv  com- 
bined a  curriculum  in  physics  with  man\ 
and  varied  extra-curricular  activities. 
Indeed,  tribute  is  ilue  him,  and  we  wish 
( Cunlinunl   nil    pngr   42) 
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atomic  research  at 


BROOKHAVEN   NATIONAL 
LABORATORIES 


Nestled  among  the  chicken  farms  and 
potato  fields  about  75  miles  from  New- 
York  City  lies  the  birthplace  of  to- 
morrow's atomic  wonders,  Rrookhaven 
National  Laboratories.  This  installa- 
tion of  the  Atomic  Energy  Commis- 
sion occupies  the  site  of  the  former 
Camp  Upton  where  one-sixth  of  all 
World  War  II    recruits  were  inducted. 

At  Brookhaven  our  scientists  are 
working  on  such  things  as  cancer  treat- 
ment, crop  growth  and  food  supply,  and 
billion  volt  atomic  bullets.  Only  one 
part  of  this  establishment  is  restricteii 
to  the  general  public.  This  is  the  atomic 
pile  which  is  in  a  super-modern,  cube- 
like building  built  at  a  cost  of  5*;^ 
million. 

The  latest  miracle  of  atomic  physic> 
is  located  at  Brookha\en.  It  is  the 
2200-ton,  $5  million  cosmotron,  shaped 
like  a  donut  with  a  diameter  of  65 
feet.  This  is  the  machine  which  gener- 
ates the  extremely  high  voltage  atomic 
bullets  that  travel  at  175,00(1  miles  a 
second,  not  too  far,  incidentally,  from 
the  speed  of  light.  With  this  modern 
marvel    Brookhaven's    atomic    physicists 


by  Martin  Goldstein,  Chem.  E.,  '55 

expect  to  create  the  fundamental   bricks 
of  the  universe  itself. 

One    of    Brookhaven's    main    projects 
is    the    >riiil\     nt    cancer.      In    a    .?()-bed 


The  atomic  pile  is  cooled  by  blow- 
ers which  suck  300,000  cubic  feet 
of  air  per  minute. 

experimental  hospital  patients  with  cer- 
tain t\pes  of  cancer  are  cared  for.  In 
order  that  nothing  may  go  unobserved, 
each  patient  has  one  doctor,  one  nurse, 
and  one  technician. 


For  the  first  time,  experimenters  are 
able  to  trace  the  growth  of  living  cells. 
This  is  done  on  a  large  field  where 
periodic  crops  of  tobacco,  corn,  and  bar- 
ley are  exposed  to  radiation.  A  greatly 
increased  food  supply  is  hoped  to  residt 
from    these  experiments. 

When  Brookhaven  first  opened,  the 
resident  farmers  of  the  area  were  hos- 
tile due  to  the  belief  that  the  radio- 
active rays  would  be  allowed  to  invade 
their  homes  and  fields  and  possibly 
sterilize  their  chickens  and  themselves. 
Since  none  of  their  fears  have  been 
realized,  they  have  become  indifferent 
to  the  project.  However,  because 
Brookhaven's  1400  scientists  and  sup- 
porting workers  operate  on  an  annual 
budget  of  $8  million  (over  $5  million 
of  it  in  salaries),  neighborhood  mer- 
chants have  de\elopeil  a  fondness  for 
the  place. 

To  guard  against  the  harmful  effects 
of  the  radioactive  rays,  Brookhaven  is 
equipped  with  eleven-ton  steel  doors, 
first  of  all.  The  air  used  to  cool  the 
atomic  pile  is  led  off  through  a  320- 
(Continued  on   page  42) 


Front  view  of  the  new  hot  laboratory  at  Brookhaven   National    Laboratories,    located    at    Upton,    New   York.    The 
two  story  structure  covers  thirty-five  thousand   square  feet  of  ground. 
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the  university  of  illinois' 


ELECTRONIC   DIGITAL  COMPUTER 


by   Hank   Kalapaca,   E.Ph.,   '53   and   Ken   Kolence,   Physics,   '53 


A  new  student  matriculated  at  the 
L'niversity  of  Illinois  last  September. 
This  student,  commoidv  referred  to  as 
a  "brain,"  can  work  problems  in  five 
hours  that  would  take  a  skilled  math- 
ematician all  his  working  life.  Ot 
course,  we  are  speaking  of  the  new 
electronic  digital  computer  which  is 
now  housed  in  the  Kngineering  Re- 
search Laboratory  here  on  tin-  I  ni\er- 
sity  campus. 

(^ne  point  which  should  be  made 
clear  in  any  discussion  on  computing 
machinery  is  that  the  term  "brain" 
when  applied  to  these  devices  is  a  mis- 
nomer. If  there  is  any  mental  ability 
inherent  in  these  devices,  it  is  all  de- 
rived from  the  people  who  design  them 
and  prepare  problems  for  them.  In- 
deed, the  best  description  of  the  ^itu- 
ation  which  faces  the  person  who  pre- 
pares a  problem  for  a  computer  is  to 
imagine  ttiat  the  computer  is  a  moron 
who  must  be  told  every  step  of  the  com- 
putation and  who  blindl\  follows  the 
instructions  given  it  without  any  judg- 
ment as  to  their  correctness.  The  only 
people  who  have  any  tendency  to  give  a 
computer  any  sort  of  personality  are 
the  engineers  who  are  given  the  task  of 
keeping  the  machine  in  good  working 
order.  To  such  people,  the  computer 
sometimes  seems  to  be  a  male\olent  be- 
ing which  takes  a  fiendish  delight  in 
developing  faults  which  are  exceedingly 
difficult  to  track  down. 

( hiivrrsily  (U>in(<utfrs 
The  Digital  Computer  Laboratory  of 
the  University  early  in  1949  began  con- 
struction of  two  quite  similar  ma- 
chines. The  first  of  these  is  called 
ORDVAC  —  Ordnance  Discrete  V'ari- 
able  Automatic  Computer  and  was  in- 
stalled at  Aberdeen  Proving  (iround, 
Maryland  in  February  of  this  year. 
The  second  computer  was  completed 
about  two  months  ago  and  is  now  being 
used  as  a  research  tool  at  the  I  riiver- 
sity.  The  L  iu'versit\  machine  is  unique 
among  large  scale  computers  now  oper- 
ating in  this  country  in  several  ways. 
It  is  the  only  machine  which  was  com- 
pletely   financed    by    a    university    and 


whose  time  is  completely  available  for 
university  research  purposes.  The  Uni- 
versit\  machine  is  also  unique  in  that 
it  as  \et  has  no  trick  name — such  as 
ORDVAC,  .ACK.  ORACLE,  MAN- 
IAC, or  OMIBAC. 

Or^diiizatidn 
One  of  the  better  ways  of  describing 
the  general  organization  of  a  large  scale 
automatic  digital  computer  is  to  com- 
pare the  computer  with  an  ordinary 
desk  calculator  which  all  of  us  have 
used  at  one  time  or  another.  Indeed, 
the  necessity  which  led  to  construction 
of  large  scale  automatic  computers  was 
simply  the  need  to  speed  up  aiui  auto- 
matize the  sort  of  calculation  wliicli  is 
done  on  a  desk  calculator. 

Suppose  we  take  as  our  example  the 
calculation  of  the  sum  of  the  squares 
ot  a  pair  of  numbers  x  and  y.  Let  us 
examine  in  detail  how  we  would  do 
this  using  a  desk  calculator.  We  have 
the  following  items: 

1  )  A  data  sheet  listing  values  of 
X  and  y,  upon  which  we  record 
corresponding  values  x--|-y-' 


2)  A  work  sheet  for  recording  in- 
termediate results  which  are  x, 
y,   X-,   y- 

3)  A   desk   calculator 

4)  An  operator 

The  steps  we  would  go  through  are 
summarized   in    figure    1. 

There  are  several  analogies  between 
the  items  of  the  calculating  procedure 
and  an  automatic  digital  computer.  The 
desk  calculator  itself  corresponds  to 
what  we  call  the  arithmetic  unit  of  the 
digital  computer — the  arithmetic  unit 
is  capable  of  executing  the  operations 
of  arithmetic  at  high  speed  achiition, 
subtraction,  multiplication,  and  di\ision. 
The  work  sheet  used  for  remembering 
intermediate  results  is  analogous  to 
wiiat  is  called  the  memory  of  the  dig- 
ital computer.  The  operator  of  the 
desk  calculator  corresponds  to  tlu-  con- 
trol of  an  automatic  digital  computer. 
Finally  the  automatic  computer  has  an 
input-output  mechanism  w  h  i  c  h  per- 
forms functions  analogous  to  transfer- 
ring data  to  and   from   the  data  sheet. 

The  first  point  which  should  be 
made   here    is   that    the   automatic   com- 


STEPS     in    CALCULATION    of     SUM     of     SQUARES 
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Autofnotic   Computer 


Desk   Colculotor 

Read    x     from    data     sheet 
Write  X     on  work    sheet 
Read   y     from     data     sheet 
Write   y     on  work    sheet 
Punch     X    on    calculator 
Multiply    by      X      in    colculotor 
Write     x^    on    work    sheet 
Punch     y     on    calculator 
Multiply    by     y     in   calculator 
Write     y'    on    work     sheet 
Punch      X'   on   calculator 
Add     y-     in     calculator 
Write      X'  +y'  on  work    sheet 
Record     x'  ty^    on    data     sheet 


Transfer    number     from    data    tape    to     arithmetic     unit 

Write      number    in     arithmetic    unit     into    oddress     of      memory 

Reod    number    at   address    n    of    memory  ^   transfer  it     to   arithmetic  unit. 

Multiply  number  in  arithmetic    unit   by    number    at    address     n     of 

memory,    leaving     the     result    in     the     arithmetic      unit 
Add     number    ot    oddress    n   of     memory     to    number    in    arithmetic 

unit,  leaving     the     result     in    the     arithmetic        unit. 
Print     the      number     in    the    orithmetic     unit. 
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piitcr  is  capable  of  handling  all  steps 
of  the  calculation  just  described,  auto- 
matically —  not  only  the  arithmetic 
operations  of  addition,  multiplication, 
etc.,  are  executed  automatically  at  high 
speed,  but  also  the  various  data  trans- 
fers between  memory  and  arithmetic 
unit,  and  between  arithmetic  unit  and 
input-output  m  e  d  i  a  are  completely 
automatic. 

The  second  point  is  that  a  general 
purpose  digital  computer  must  be  suffi- 
ciently flexible  to  handle  any  desired 
sequence  of  operations  necessary  for  a 
numerical  calculation.  This  is  accom- 
plished by  coding  instructions  in  numer- 
ical form  and  storing  them  in  sequence 
in  the  memory.  The  computer  control 
then  automatically  consults  successi\e 
locations  of  the  memory,  decodes  the 
numericalh-  coded  instructions,  and  ex- 
ecutes  them. 

Additional  instructions  for  arithmetic 
operations  such  as  subtract,  divide  are 
included  in  most  machines.  Also  in- 
cluded in  the  list  of  instructions  of 
every  automatic  computer  is  what  is 
called  a  control  transfer  instruction.  It 
is  the  function  of  the  control  transfer 
instruction  to  alter  the  sequencing. 
There  is  also  what  is  called  a  condi- 
tional control  transfer  instruction  which 
permits  the  computer  to  alter  the  se- 
quence of  instructions  executed  on  the 
basis  of  computed   results. 

The  sum  of  squares  calculation  de- 
scribed is  an  exceedingly  trivial  one  for 
an  automatic  computer.  Next  on  the 
scale  of  complexity  are  what  are  known 
as  subroutines — namely,  sequences  of  in- 
structions which  are  common  to  man\ 
different  problem  solutions.  Examples 
of  subroutines  are  those  for  computing 
square  roots,  trigonometric  functions, 
logarithms,  exponentials,  and  so  forth. 
The  sine  of  any  angle,  for  example,  can 
be  computed  from  its  series  expansion 
in  about  a  hundredth  of  a  second  by 
the   Illinois  computer. 

Fiiriilii/iu  ritti/  (Concepts 
One  concept  that  is  fundamental  to 
the  understanding  of  the  operation  of 
a  digital  computer  is  that  any  problem 
that  is  given  to  the  computer  must  be 
resolved  to  the  basic  operations  of  arith- 
metic, namely,  addition,  multiplication, 
subtraction,  division  and  the  two  t\pes 
of  transfer  orders  discussed  above. 
Theoretically,  all  problems  for  which 
there  is  a  known  solution  can  be  pro- 
grammed and  solved  with  the  computer. 
Practically,  however,  it  must  be  empha- 
sized that  because  of  the  limitations  of 
time,  capacity  of  the  memory  and  the 
complexity  of  programming,  the  solu- 
tions of  nianv  problems  with  a  com- 
puter would   be   uneconomical. 

The  error  which  is  inherent  in  the 
final  solution  is  due  to  two  factors. 
First,    a   topical    problem   solved   on    the 


front  view  of  the  Illinois  machine  without  its  covers.  (All  photographs 
d  diagrams  courtesy  of  the  Digital  Computer  Laboratory) 


machine  in\oIves  an  approximate  meth- 
od of  solution.  For  example,  in  the  cal- 
culation of  the  sine  of  an  angle,  only 
the  first  few  terms  of  the  equivalent 
series  expansion  are  utilized.  The  sec- 
ond source  of  error  is  incurred  in  the 
roundoff  of  products  and  quotients.  In 
complex  problems  involving  numerous 
multiplications  and  divisions,  the  round- 
off errors  can  build  up  to  an  appreciable 
amount. 

The  binary  number  system  is  used  in 
the  Illinois  machine.  Actually,  there  are 
se\eral  good  reasons  for  this  choice.  First 
of  all,  all  machines  have  a  logical  and 
arithmetical  part.  The  nature  of  mathe- 
matical logic  is  its  binary  character. 
Consequently,  there  is  some  reason  for 
feeling  that  the  binary  system  has  an 
advantage  from  this  point  of  view.  An- 
other reason  for  using  the  binary  system 
can  be  found  when  one  considers  the 
efficiency  of  the  various  number  bases. 
It  can  be  shown  mathematically  that 
the  most  efficient  number  base  that  can 
be  used  is  e  (the  base  of  natural  logar- 
ithms). If  one  were  to  plot  the  effi- 
cienc\  versus  the  various  number  bases, 
he  would  see  that  the  base  two  has  an 
efficienc\-  very  close  to  the  maximum. 
A  third  reason  for  choosing  the  base 
two  (binary)  system  is  found  when 
one  considers  the  arithmetic  part  of  the 
computer.  In  order  to  obtain  the  fastest 
possible  operating  speeds,  most  modern 
digital    computers   are   electronic   in    na- 


ture. V'acuum  tubes,  however,  often 
have  large  variations  in  their  voltage- 
current  characteristics  even  though  the\' 
are  of  the  same  type.  Also,  these  char- 
acteristics have  been  found  to  change 
as  the  tube  ages.  Consequently,  if  one 
is  going  to  use  a  vacuum  tube  as  a 
digit  representing  device,  the  most  reli- 
able way  to  use  it  would  be  to  have  it 
vary  only  between  two  discrete  states, 
cut-off  and  conducting.  Operating  in 
this  way,  we  see  that  the  tube  is  a  bi- 
nary  device. 

Flip-Flof 
The  basic  circuit  element  within  the 
machine  is  known  as  a  flip-flop.  It  is 
capable  of  repre.senting  either  binary 
digit,  that  is,  either  zero  or  one.  The 
flip-flop  itself,  as  used  in  the  Illinois 
machine,  is  a  twin-triode  vacuum  tube 
wired  in  such  a  way  that  when  one 
triode  is  conducting,  the  other  is  cut- 
off. In  the  Illinois  machine,  it  has  been 
arbitrarily  decided  that  the  flip-flop 
will  represent  the  binary  number  one 
when  the  right-hand  triode  is  cut-off 
and  the  left-hand  triode  is  conducting. 
Changing  the  state  of  the  flip-flop  is 
usually  called  gating  or  clearing,  the 
term  used  depending  upon  how  the 
change   is   carried    out. 

Dtlailid  Aiuilysis 
The  following  discussion  is  a  detailed 
analysis   of   the    five   main    parts   of   the 
(C.ontiiiiud  on   [xigc  20) 
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COMPUTER  .  .  . 

I  .iiituiutd  fiiiin  I'tlgf  1^ ) 
cuiiipiiti-r.  The  majority  ot  this  dis- 
cussion was  ilfriveil  from  a  technical 
paper  which  was  written  bv  Professors 
R.  K.  .Meat;her  an.l  j.  1'.  Nash,  both 
witli    the    I  niver>it\    ot    llhnois. 

Arithmtt'tc   I'liil 

The  arithmetic  unit  is  maile  up  of 
three  parts:  the  registers,  the  adiler,  and 
ttie  digit  resoKer.  The  registers  are 
four  in  number,  the  accumuhitor,  the 
arithmetic  register,  the  number  register, 
and  the  order  register.  Of  the  registers 
named  above,  the  hitter  two  are  non- 
shifting  registers  each  of  which  consists 
of  4ll  binar\  digits  heKi  in  40  flip-fh)ps. 
Information  is  communicated  through 
them  to  the  arithmetic  unit  and  control 
from  the  memory.  Tlie  number  register 
hoMs  addend,  multiphcand,  and  divisor 
for  arithmetic  oper.itions.  The  order 
register  recei\es  from  the  memory  all 
orders    to    be    handled    b\    the    control. 

The  shifting  registers  (accumulator 
and  arithmetic  register)  each  consist  of 
two  rows  of  40  flip-flops,  one  row 
above  the  other.  Since  a  nonshiftiiig 
register  contains  one  row  of  40  flip- 
flops,  two  nonshifting  registers  can  be 
made  out  of  one  shifting  register,  and 
the  appearance  of  the  Illinois  machine 
is  that  of  a  machine  with  three  double 
registers. 

In  addition  to  the  two  rows  of  flip- 
flops,    a    shifting    register    also    has    two 


rows  of  gate  tubes.  These  gate  tubes 
furnish  four  gates  for  each  stage  of  the 
register  —  two  "up"  gates  and  two 
"down"  gates.  The  "up"  gates  trans- 
fer straight  up,  while  the  "down"  gates 
transfer  down  one  place  to  the  left  or 
one  place  to  the  right.  The  bottom  row 
of  a  shifting  register  holds  the  digits 
while  they  are  being  sensed  during  an 
operation  ;  the  top  row  is  used  as  tran- 
sient storage.  A  shift  is  accomplished  by 
clearing  the  upper  row,  gating  up  to  it 
from  the  lower  row,  clearing  the  lower 
row,  and  finally  gating  down  either  one 
place  to  the  left  or  one  place  to  tin- 
right.  When  shifts  are  made  in  tiiis 
wa\'  information  is  not  cleared  from 
one  location  until  it  has  been  deposited 
in  another. 

Figure  .^  illustrates  part  of  a  register, 
the  down  gates  into  a  lower  flip-flop 
being  shown.  The  plate  supplies  of 
a  flip-flop  come  from  busses  which  are 
normally  at  +150  volts  but  which  can 
be  lowered  for  the  purpose  of  clearing 
the  flip-flop  to  either  state.  Thus  if  the 
supph'  to  pin  1  is  dropped,  the  flip-flop 
is  put  into  the  I  state.  The  I  state  is 
arbitrariK  ilefined  as  the  state  when  pin 
2  is  high  and  is  distinguished  b\  a  neon 
on   pin   2. 

The  plate  of  a  gate  tube  goes  to  the 
plate  of  the  flip-flop  to  which  informa- 
tion is  being  transferred  ;  the  gate  grid 
is  attached  to  the  grid  of  the  flip-flop 
from  which  information  comes.  W'hen 
the    gate    c.-ithode    is    lowered,    the    gate 
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.GREATER 


tube  conducts  if  the  grid  is  high  and 
changes  the  second  fli|)-flop  it  it  is  con- 
nected   to   the   high   plate. 

This  means  that  the  second  flip-flop 
must  be  in  the  proper  state  for  receiv- 
ing the  gated  information.  Suppose  a 
down  right  gate  is  wanted.  First,  F,,  is 
cleared  to  the  0  state  by  lowering  pin 
2,   thus   making  pin    1    high.   Then   the 
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Figure  2 


Fig.  3 

cathode  of  (i,.  is  lowered.  If  F,=(), 
pin  b  is  low,  Cir  does  not  conduct,  and 
F3  remains  in  the  0  state.  It  is  thus 
the  same  as  F,.  On  the  other  hand, 
if  F|  =  l,  pin  6  is  high  and  (ir  conducts. 
This  causes  pin  1  of  F.j  to  fall  arui 
turns  F.,  to  the  1  state.  Therefore  F. 
is  the  same  as  F^. 

The  gating  up  in  the  registers  is 
similar  to  the  gating  down  e.xcept  that 
only  one  "up"  gate  is  ever  used.  This 
results  in  an  extra  set  of  gates  which 
are  not  needed  for  shifting  operations 
and    are    thus    available    for   other    use. 

Access  to  the  memory  is  in  parallel 
from  the  accumulator  and  information 
from  the  input  is  supplied  serially  to  the 
accumulator,  utilizing  the  shifting  prop- 
erties of  the  register  to  put  it  in. 

Similarly,  the  output  is  made  serially 
from  the  arithmetic  register,  it  being 
possible  for  the  memor\  to  communicate 
with   this   register. 

'File  adder  is  a  Kirchoff  adder.  The 
addend  and  augend  digits  control  gates 
from  two  constant  current  sources 
which  can  allow  c  u  r  r  e  n  t  to  flow 
through  a  summing  resistor.  'Fhe  carry 
from  the  preceding  stage  controls  the 
input  voltage  to  the  summing  resistor. 
There  arc  four  possible  voltages  across 
the  summing  resistor,  depending  upon 
w  hether  the  sum  at  that  particular  stage 
is  n,  I,  2,  or  .1.  It  it  is  either  of  the 
latter  two,  a  carrx  is  produceil  for  the 
next  stage. 

'Fhe  summing  resistor  is  a  I n,,-l( Ill- 
ohm  resistor  and  the  constant  current 
sources  are  cathode  followers  supplying 
4.S5  milliamperes.  The  carry  causes  the 
(Continued  on   page  50) 
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eir  way  to  be  electro- 
d  and  brass. 


ENGINEERING 


Console  of  controls  for  entire  process  is  readily  operated 
when  necessary,  even  though  seldom  used  in  the 
almost  fully  automatic  operation 

.  .  .  with  a  pioneering  twist 


There's  a  real  incentive  in  working  out  ways  to 
do  things  that  have  never  been  done  before.  And 
problems  in  pioneering  are  constantly  cropping 
up  at  Western  Electric — manufacturing  unit  of 
the  Bell  Telephone  System 

For  example:  the  revolutionary  electroforming 
process  dreamed  up  and  made  a  reality  by  West- 
em  Electric  engineers  for  making  copper  coated 
steel  wire. 

The  big  idea  was  this:  Could  a  process  be  devel- 
oped in  which  successive  coats  of  copper,  lead 
and  brass  would  be  deposited  on  steel  wire 
electrolytically  in  one  continuous  operation? 


Engineers  of  varied  skills — electrical,  mechani- 
cal, chemical,  metallurgical,  civil — went  to  work 
as  a  team.  After  solving  many  problems,  they 
came  up  with  a  process  that  makes  better, 
stronger  wire  at  lower  cost — does  it  at  the  rate 
of  1^4  billion  feet  per  year. 

Recent  developments  such  as  microwave  radio 
relay  networks  for  telephone  calls  and  television 
programs — operator  and  customer  dialing  of 
long  distance  calls — secret  electronic  equipment 
for  the  Armed  Forces — promise  an  ever-widen- 
ing field  for  young  engineers  of  varied  training  at 
Western  Electric. 


^♦ssr»2s 


' ^)         A  UNIT  OF  THE  BELL  SYSTEM  SINCE   1882 
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—    the  university  of  illinois  at  .  .  . 


navy    pier 


by  Edward   Harris,  Comm.,  '55,  Norman   Heldt, 
and   Richard   Steffen 


THE  WESTERN  ELECTRIC  STORY 

\\  liMt  \it,il  Tnaniitacrurin^  pi"cn'i'>scs 
In-  hiililcii  bflujiil  rill'  ^uardcii  walls  (it 
Western    Klt-crric's    Hawthorne    I'laiit? 

(late  One  swung  open  to  students  of 
three  universities,  sponsored  by  the 
American  Institute  of  Klectrical  Engi- 
neers, Chicago  Section,  to  witness  the 
assembly  of  telephonic  equipment. 

For  over  three-and-one-half  hours 
futre  engineers  of  the  University  of 
Illinois  (Navy  Pier),  Northwestern 
and  Illinois  Institute  of  Technology 
witnessed  the  mammoth  facilities  of 
this   large  scale   plant. 

Time  permitted  inspection  of  <ijil\ 
the  Rod  and  Wire  Mills,  the  Cable 
Works,  the  "Cross-Bar"  works,  and  the 
Rubber  and  Plastic  works. 

Months  of  careful  observation  would 
be  required  to  really  know  and  \mder- 
stand  the  operations  of  Hawthorn's 
teaming  city.  Skilled  specialists  guided 
lis  through  the  maze  of  buildings  and 
explained  their  functions. 

"Copper  Billets"  are  transformed  in- 
to red-hot  ribbons  of  shining  wire  by 
especially  designed  machinery  in  the  rod 
and  wire  mills.  The  wire  is  pickled, 
ennealed,  and  cold  drawn  into  \arious 
sizes.  Aluminum  is  also  being  tested  as 
a  conduit,  but  it  requires  additional 
compensatory  measures  to  serve  as  a 
conductor. 

Tinteil  paper  pulp  is  now  applied 
directh  tf)  the  wire  for  insulation.  The 
older  method  wrapped  the  wire  spirallv 
with  multi-colored  rolls  of  paper.  .A 
specially  designed  machine  twists  the 
wire  into  final   form,  and  heat-vacuuin 


treatment  i>  gum  to  reduce  the  mois- 
ture content  and  provides  better 
msidation. 

Complex  "Stranders  '  weave  the  indi- 
\idual   wires   together   to   form   a   cable. 


Building    at  Western    Electric  Works 
located    in  Cicero,    Illinois. 


The     "Strander,"     lievelope 
iicers    of    Western    Electri 


In     eiigi- 
nd     Bell 


Laboratories,  is  unique  in  design  and 
operation.  As  ;i  protection  against  the 
elements  of  weather,  corrosion,  and 
rough  handling,  a  "Sheath"  of  "Alpeth" 
(a  covering  made  of  aluminum  and 
polyethylene)  or  "Lepeth"  (lead  and 
polyethlene)   is  applied  to  the  cable. 

Separate  from  the  manufacture  of 
cable  is  the  manufacture  of  what  is 
known  as  "Cross-bar"  equipment.  The 
Hawthorne  plant  produces  almost  all 
the  necessary  parts  for  the  operation  of 
a  central  office.  The  backbone  of 
"Cross-bar"  is  built  upon  a  series  of 
relays  and  switches  which  speed  up  the 
process  of  completing  calls,  requiring 
less  maintenance  than  the  m  a  n  u  a  1  . 
Panel,  or  Step-by-Step  Systems  (the  last 
three  refer  to  dial  systems). 

Since  almost  all  parts  of  the  system 
are  pre-assembled,  fewer  highly-skilled 
specialists  are  required  at  the  liicatioii 
of   installation. 

Two  fictitious  telephone  lunnhers 
may  be  used  to  illustrate  the  operation 
lit  the  "Cro.ss-bar"  system:  a.ssume  that 
a  person  at  Dickens  2-12,?4  wishes  to 
dial  Kdgewater  4-5678.  The  Dickens 
subscriber  picks  up  his  recei\er  to  hear 
the  "dial-tone"  from  a  apparatus  known 
as  a  "Sender."  This  "Sender"  is  onl\ 
a  small  device  ciinipciseil  <it  switches  and 
relays,  much  like  the  larger  "link 
frames,"  but  it  plays  an  important  role. 

After  dialing  the  first  three  digits 
or  ''Office  Code"  ( ED-4 )  the 
"Sender  "  calls  into  operation  a  device 
known  as  a  ".Marker  frame."  The 
"Marker"  notifies  the  Dickens  e\- 
( ('.iinliniitil   nil    f>/if^f  ^2  ) 
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"I  needed  to  'Find'  Myself- 
that's  why  I  picked  Allis-Chalmers, 


// 


says  A.  J.  MESTIER 

Massachusetts  Institute  of  Technology  Sc.  B.  — 1943 
and  now  Manager,  Syracuse  District  Office 


"T  WAS  LOOKrNG  for  an  engineering  job, 
J-  but  I  wasn't  very  sure  just  what  phase 
of  this  broad  field  would  interest  me  most. 
I  didn't  know  whether  I  wanted  straight 
engineering,  sales  engineering,  production 
or  some  other  branch  of  industrial  engi- 
neering. 

'"AUis-Chalmers  Graduate  Training 
Course  gave  me  a  means  of  working  at 
various  jobs — seeing  what  I  liked  best — 
and  at  the  same  time  obtaining  a  tremen- 
dous amount  of  information  about  many 
industries  in  a  very  short  time." 

Experience  Typical 

"My  experience  is  typical  in  many  ways. 
I  started  the  Graduate  Training  Course  in 
1946,  after  three  years  in  the  Army.  M)- 
first  request  was  to  go  to  the  Texiope 
V-belt  drive  department.  From  there  I 
went  to  the  Blower  and  Compressor  de- 
partment; then  the  Steam  Turbine  depart- 
ment. Bv  the  time  thecoursewascompleted 
in  1 948,  my  mind  was  made  up  and  I  knew 
I  wanted  sales  work.  I  was  then  assigned 
to  the  New  York  District  Office  and  in 
1950  was  made  manager  of  the  Syracuse 
District.  The  important  thing  to  note  is 
that  all  Allis-Chalmers  GTC's  follow  this 
same  program  of  picking  the  departments 
in  which  they  want  to  work. 

"Best  of  all,  students  have  a  wide  choice, 
for  A-C  builds  machines  for  every  basic 
industry,  such  as:  steam  and  hydraulic 
turbine  generators,  transformers,  pumps, 
motors  and  other  equipment  for  electric 
power;  rotary  kilns,  crushers,  grinders, 
coolers,  screens  and  other  macliinery  for 


Taking  surge  voltage  distribution  tests  on  power 
transformer  in  A-C  shops  with  miniature  surge 
generator  and  cathode-ray  oscilloscope. 
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mining,  ore  processing,  cement  and  rock 
processing.  Then  there  is  flour  milling 
machinery,  electronic  equipment  and 
many  others." 

A  Growing  Company 

"In  addition,  new  developments  and  the 
continuing  growth  of  the  company  ofier 
almost  endless  opportunities  for  young 
engineers. 

"From  my  experience  on  the  Graduate 
Training  Course,  I  believe  it  is  one  of  tlx 
best  conducted  in  the  industry  and  permits 
a  young  engineer  to  become  familiar  with 
a  tremendous  variety  of  equipment — both 
electrical  and  mechanical— which  will 
serve  him  in  good  stead  in  his  future  pro- 
fession." 

Texrope  is  an  Allis- 


Ball  Mill  grinds  ore  for  large  copper  producer. 
Same  type  of  equipment  from  Allis-Chalmers 
pulverizes  much  of  nation's  cement. 


ALLIS-CHALMERS 

For  information  call  the  Allis-Chalmers  District  Office  in  your  locality  or  write  to 
Allis-Chalmers  Manufacturing  Company,  Milwaukee  1,  Wisconsin 
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ediated  by  Charles  LaRobcidier,   M.E.,  '55,   Maurice  Garnhotz,  A.  E.,  '56, 
and  Martin  Golastein,  Chem.  E.,  '55 


New  Sound  Laboratory 

A  "point  of  no  return"  tor  echoes  has 
been  built  into  a  new  soiuid  laboratory 
by  Westinghouse  Electric  Corporation. 
More  precisely  called  an  anechoic 
chamber,  the  room  will  enable  research 
engineers  to  study  noise — its  source, 
cau.se,  and  measurement. 

Dr.  Patrick  Conle\,  manager  ot 
acoustical  research  at  Westinghouse 
Research  Laboratories,  stated,  "elimina- 
tion or  reduction  of  noise  in  the  present 
lines  of  Westinghouse  ei|uipmeiit  is 
valued  at  close  to  half  a  million  dollars 
every  year  for  each  decibel  of  sound 
diminution." 

The  laboratory  is  located  in  a  sub 
urban  area  of  Pittsburgh,  Pennsyl- 
vania, where  the  surrounding  noise 
level  is  quite  low.  Inside  the  main 
building  and  surrounded  by  masonr\ 
walls  12  inches  thick,  a  19  by  1.?  b\ 
10  foot  room  has  had  its  walls,  root. 
and  floor  completely  covered  with  in- 
sulating material  shaped  in  the  form 
of  wedges.  These  wedges  are  the  ver\ 
heart  of  the  anechoic  chamber,  for  it  i^ 
their  shape,  composition,  size,  and  nuni 
her  that  determines  the  efficiency  ot 
the  room.  Fabricated  frotii  glass  wool. 
each  wedge  is  8  by  24  inches  at  its  base 
and  34  inches  long.  Wire  mesh  witli 
J/j-inch  openings  encases  each  wedge  tn 
facilitate  installation  and  protect  rh( 
easily   damaged    filler. 

A  spring  supported  wire  net  i- 
stretched  from  all  four  side  walls  se\ - 
eral  feet  above  the  wedges  which  cover 
the  floor  of  the  chamber.  This  work- 
ing platform  will  support  equipment  tn 
be  tested.  Overhead,  necessar\  types  (j1 
service  lines  are  available  to  operate  tin 
various  test  pieces.  Since  only  the  noisr 
source  plus  a  microphone  pickup  will 
be  in.side  the  room  during  test  runs,  :ill 
gauges  and  recording  devices  are  lo- 
cated on  control  panels  in  an  adjoining 
room. 

In  a  so-called  "free  soiuul  field, 
such  as  would  exist  at  an  altitude  ot 
SO  or  1(10  miles,  sound  waves  would 
emanate  from  a  source  in  all  directions 
and  their  intensity  would  decrease  as 
the  inverse  equare  of  the  distance  from 
the  source.  This  would,  of  course,  pre- 
clude the  presence  of  any  kind  or  mag- 
nitude of  background  noise.  Since  there 
would  be  no  surrounding  walls  or  ob- 
stacles  in    this   "free   field,"    no    reflec- 


tions of  sound  would  occur — hence  no 
echoes.  These  are  the  physical  factors 
that  Westinghouse  engineers  have  en- 
deavored to  build  into  their  anechoic 
chamber. 

The  quiet  site  location  ot  the  lab  and 
the  r\|ic  of  wall  construction  have  pro- 
duceil  a  \er\  depressed  encompassing 
sound  le\el.  The  design  of  the  wedges 
them.seKes  absorbs  and  prevents  reflec- 
tion of  sounil  waves.  According  to  Dr. 
Cordey,  a  soimd  level  within  the  room 
of  10  to  IS  decibels  is  anticipated.  In 
comp:irison,    a    residential    neighboi'hood 


at   night   has   a  noise   le\el   of   2S   to  M) 
decibels. 

(^ne  ot  the  iniiblenis  that  will  be 
studied  in  the  new  M)unil  lab(nator\ 
will  be  that  of  deternu'ning  a  standard 
method  of  measuring  noise.  .Although 
certain  limits  of  sound  emanation  for 
each  type  of  electrical  equipment  are 
specified  by  the  National  F'lectrlcal 
.Manufacturers  Association,  the  method 
of  measuring  noise  throvighout  industry 
varies  widely.  This  has  led  to  confusion 
and  in  some  cases  rather  large  uiuiec- 
( (',')t!lit!iitd   nil    f'lii^c   26) 


Sound    level  of   industrial   transformer   is   determined. 
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Longer  lasting  batteries,  plus  a  unique 
power  sa\'ing  switch,  gi\e  tliis  RCA 
Victor  personal  radio  10  times  die 
pla>ing  life  of  previous  models. 


Now  Personal  Radio... plays  10  times  longer 


About  the  size  of  the  average  book, 
this  new  Personal  radio  — developed 
through  RCA  research  and  engineer- 
ing—offers new  convenience  and 
economy  to  those  who  want  a  light, 
beautifully  streamlined,  long-lasting 
instnmient. 

Secret  of  its  long  life  is  a  new  dry  cell 
"B"  battery— used  in  combination  with 
redesigned  "A"  batteries  to  create  a 
more  lasting  power  source.  Additional 
life  is  given  by  a  unique  switch,  for  use 
in  areas  where  radio  reception  is  strong, 
which  reduces  the  drain  on  the  batteries. 


and  adds  up  to  30%  to  their  lives.  RCA 
Victor's  new  receiver  plays  instantly, 
without  needing  to  warm  up,  has  an 
automatic  control  to  keep  the  sound 
volume  even,  and  can  be  had  in  six 
rich  colors. 

Development  of  this  compact  radio  is 
another  example  of  RCA  research  and  engi- 
neering at  work  for  you.  RC.4  research  means 
better  quality  and  performance  from  any 
product  or  service  of  RCA  or  RCA  Victor. 


See  the  latei^t  in  radio,  television,  and  electronics  at 
RCA  Exhibition  Hall,  36  West  49th  Street,  N.  Y. 
Admission  is  free.  Radio  Corporation  of  America, 
RCA  Building,  Radio  City,  New  York  20,  N.  Y. 


Radio  Cohporatiox  of  Am  eh  ic a 

World  leader  in  nidio^ first  in  tele\;iMon 


CONTINUE  YOUR  EDUCATION 

WITH   PAY— AT  RCA 

Graduate  Electrical  Engineers:  RCA 

N'ictor— oue  of" the  world's  foremost  manu- 
facturers of  radio  and  electronic  products 
—  offers  you  opportunity  to  j;am  valuable, 
well-rounded  training  and  experience  at 
a  good  salary  with  opportxinities  for  ad- 
vancement. Here  are  only  five  of  the  many 
projects  which  offer  unusual  promise: 

•  Development  and  design  of  radio  re- 
ceivers (including  broadcast,  short-wave 
and  FM  circuits,  television,  and  phono- 
graph combinations). 

•  Advanced  development  and  design  of 
AM  and  FM  broadcast  transmitters,  R-F 
induction  heating,  mobile  communications 
equipment,  relay  systems. 

•  Design  of  component  parts  such  as 
coils,  loudspeakers,  capacitors. 

•  Development  and  design  of  new  re- 
cording and  producing  metliods. 

•  Design  of  recei\  ing,  power,  cathode 
ray,  gas  and  photo  tubes. 

Write  today  to  CoUc^c  Eelations  Divi- 
sion, RCA  Victor.  Cnmdrn.  \ew  Jersey. 
Also  many  opportunities  for  Mechanical 
and   Chemical   Engineers  and  Physicists. 
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SKIMMING  .  .  . 

I  ( .'iiiliniinl  friiin    />«.(fc    24) 
fss:ir\   cxpciuliturcs. 

OtluT  invrstigations  will  k';ul  to 
sound  reduction  in  many  types  oi  equip- 
ment  includint;  ballasts  in  tiourcsci'nt 
lighting  fixtures,  transtOrnu-rs.  retrig- 
erators,  vacuvini  cleaners,  air  condition- 
ing units,  speakers  tor  home  radios,  and 
jet  engine  test  cells. 

Dr.  Cotiley  emphasized  that  the 
sound  stuiK  program  will  not  be  a 
rapid  one  with  solutions  to  present 
noise  problems  as  t  h  e  i  r  immediate 
goal. 

"\Ve  must  first,"  he  saitl,  "understand 
thoroughK  the  detailed  causes  of  the 
various  sounds,  their  means  of  propaga- 
tion and  radiation,  and  their  psvcho- 
acoustic  effects— the  effects  on  the  hu- 
man ear  of  sound  level  and  frequency. 
With  these  problems  solved,  various 
apparatus  noises  can  be  reduced  or 
eliminated  more  easilv. 


Better  Focusing  for  Color  TV 

\  iHw  i.iihii.lc  i.i\  puturi-  tube  whidi 
will  help  gi\e  high-accuracy  focusing  to 
color  tele\ision  in  the  nation's  motion 
picture  screens  has  been  developed  by 
(iK   recently. 

'Ihe  new  five-inch  tube  will  be  used 
on  television  cameras  being  produced 
by  (lE  for  2()th  Century  Fox,  which 
is  de\  eloping  the  so-called  "Kidopher" 
system  for  theater  projection  of  c(dor 
television. 

The  new  tube  will  be  um-cI  in  the 
c.imera's  elcctioinc  \  i  e  w  tmdei'  with 
which  the  cameraman  focuses  on  his  sub- 
ject.^ 

The  tube  is  characterized  by  extreme 
brightness  ami  high  definition  qualities 
which  will  enable  the  Kidophor  camera- 
man to  bring  his  subject  under  the  most 
accurate   focus  possible. 

(lE  engineers  pointed  out  that  a  high- 
ly-accurate focus  is  a  "must"  in  a  sys- 
tem of  television  projection  onto  a  large 
screen  because  the  slightest  focusing  in- 


Workman    adjusting    one   of   the   oil   circuit    breakers   built   with    the    new 
pneumatic   operating    mechanism.    (All   cuts    courtesy    Wesfinghouse) 


accuracy  \v  o  u  1  d  be  magnified  many 
times  on  the  screen. 

Ke\  to  the  brightness  and  defiiu'tion 
qualities  of  the  new  tube,  type  number 
(1L-SQP4,  is  an  aluminized  screen 
which  not  only  increa.ses  brightness,  but 
also  improves  picture  definition  and 
resolution. 

In  addition  to  its  use  in  Eidophor 
cameras,  the  tube  will  also  he  used  in 
all   (lE   television   studio  cameras. 

Its  small  size  will  also  make  it  ideal 
tor  piirtable  units  a  n  d  its  brightness 
(|u.ilities  will  m  a  k  e  it  useful  under 
bright  sunlight  conditions  which  cause 
pictures  on  normal  tubes  to  "wash  out." 

I  se  of  the  aluminized  screen  is  also 
expected  to  lead  to  the  long  life  for 
the  tube  because  of  the  reduction  in  ion 
burns   and    general    screen    deterKuation. 

In  defending  his  state,  the  Arizona 
native  was  saying,  "All  we  need  is  a 
better  type  of  settler  and  more  water." 

"When  you  come  to  think  of  it,"  re- 
torted the  tourist,  "That's  all  that 
Hell   needs." 

Pump  With  No 
Moving  Ports 

The  only  resemblance  between  con- 
\entional  pumps  and  one  recently  de- 
veloped by  (jeneral  Electric  is  the 
name.  Unlike  usual  pumps,  which 
either  push  or  suck  liquids  from  one 
111  ace  to  another,  this  new  pump  uses 
iiuisible  magnetic  forces  to  push  molten 
metals   around. 

Having  no  moving  parts,  the  pump 
applies  basic  electromagnetic  principles 
to  move  molten  metal  ( temperatures  \ip 
to  moo  degrees  F. )  at  relatively  high 
speed  (up  to  28  gallons  per  minute). 
The  molten  metal  is  pumped  by  appli- 
cation of  a  magnetic  field  b\  an  elec- 
tromagnet, at  the  same  time  a  high 
electric  current  is  passed  through  the 
metal.  The  problem  of  maintenance  is 
gieath  reduced  b\  the  absence  of  mov- 
ing p:irts  in   this  pump. 

Keeping  Good  Spirits  Good 

Since  good  spirits  must  be  kept  in 
that  condition,  the  old  oaken  casks  and 
other  traditional  storage  vessels  for 
liquors  are  yielding  to  more  modern 
materials — materials  that  are  eas\  to 
clean  and  keep  clean,  and  which  will 
protect  the  color,  flavor,  and  other 
i]  u  a  I  i  t  i  e  s  of  high-proof  beverages. 
Metallic  storage  and  blending  tanks, 
fabricated  from  Inconel,  a  product  of 
the  International  Nickel  Company,  Inc., 
have  been  first  used  instead  of  glass- 
lined  or  oak  ranks  as  liquor  containers 
b\    the  (Juebec  Liquor  Comnussion. 

Long  and  thorough  tests  of  the  pos- 
sibilities of  keeping  spirits  in  contact 
((jontinticd  on   page  56) 


26 


THE    TECHNOGRAPH 


Maybe  Ybuj  belong  in  one  of  these 

Square  D  pictures . . . 


•  Design  engineers  —  production  engineers — 
application  engineers — field  engineers — it  takes 
their  combined  teamwork  to  create,  build  and 
distribute  Square  D's  broad  range  of  electrical 
distribution  and  control  equipment.*  The  vast 
majority  of  our  men  come  from  schools  such  as 
yours.  We're  proud  of  them  —  they're  equipped 
and  ready  to  grow.  They're  the  kind  of  men  you 
will  like  to  work  with. 

*  Mechanical,  electrical,  general  and  industrial 
engineers  are  needed 

Mail  the  Coupon  lor  a  16-page  "get-acquainted"  brochureW 


Square  D  Company,  Depl.  SM-1 

6060  Rivard  Street,  Detroit  II,  Michigan 

I'd  like  a  copy  of  Square  D's  "  Get-Acquainted  ' 
brochure. 


City- 


SOUARE   D  COMPANY   CANADA    LTD.,  TORONTO  •  SQUARE   D  de  MEXICO,  S.  A..  MEXICO   CITY,  D.  F. 
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by  T.   E.   Beling,  E.E.,   and  Oliver  Smith,  M.E.,  '54 


In  R'lfnt  years,  much  has  hcen  said 
and  written  concerning  the  value  of 
cultural  studies  to  technical  students  in 
colleges  and  universities.  Kducators 
have  decried  the  tact  that  engineering 
and  scientific  students  frequently  are 
enrolled  in  curricula  of  such  an  entirely 
technical  nature  as  to  exclude  subjects 
of  importance  to  the  truh  educated 
man.  The  fine  arts,  government,  eco- 
nomics— these  are  often  neglected  en- 
tirely or  passed  over  in  the  most  cur- 
sory manner.  Engineering  educators 
have  in  most  cases  realized  that  the 
case  for  liberalization  of  the  engineer- 
ing curriculiun  contains  man\  valid 
points,  and  great  efforts  have  been 
made  to  change  and  broaden  the  cur- 
riculum along  these  lines. 

There  is,  however,  another  face  to 
the  coin.  No  one  denies  the  value  of  at 
least  some  cultural  study  for  engineers, 
but  very  little  attention  is  paid  to  the 
idea  that  there  may  be  a  good  deal  of 
benefit  in  some  engineering  studies  for 
those  enrolled  in  the  so-called  liberal 
curricula.  Frequently,  both  stuiients 
and  faculty  in  such  fields  as  the  arts, 
education,  history,  and  so  forth,  regard 
the  engineer  with  more  or  less  good- 
natured  contempt  because  of  the  en- 
gineer's lack  of  learning  in  other  than 
technical  matters.  These  same  peciple 
are  generally  horrified  if  questioned  as 
to  their  knowledge  of  even  the  most 
elementary  concepts  of  engineering. 
Often,  the>  regard  ignorance  of  basic 
mathematics,  simple  mathematics,  the 
fundamentals  of  electricity,  and  allieil 
subjects,  as  only  natural  for  an  edu- 
cated person.  So-called  "liberal"  peo- 
ple have  a  tendency  to  dismiss  their 
lack  of  uiulerstanding  of  even  the 
simplest  technical  matters  with  an  airy 
indifference  and  .1  large  amount  of  self 
tolerance. 

Nevcrthele.ss,  there  is  a  great  deal  to 
be  said   for  the  idea  of  introducing  all 


students  at  colleges  and  universities  to 
a  few  of  the  rudiments  of  the  engineer- 
ing profession.  VVe  live  in  a  techno- 
logical societ\  which  is  daily  becoming 
more  complex,  with  the  introduction  of 
new  and  improved  devices  to  make 
living  easier  :inil  more  interesting.  No 
one  can  deny  tiie  truth  of  this  state- 
ment, but  many  people  choose  to  ig- 
nore this  phejiomenom,  mainly  because 
they  are  afraid  that  it  is  too  difficult 
for  them  to  understand  anything  about 
the  machines  and  devices  which  are  be- 
ing turned  out  in  ever-increasing  num- 
ber. Of  coinse,  it  would  be  impossible 
to  give  everyone  a  detailed  understand- 
ing of  the  operation  of  all  the  devices 
in  common  use  today,  but  it  should  not 
be  too  difficult  to  impart  at  least  a 
little  basic  knowledge  of  some  engineer- 
ing principles  to  all  college  students. 
It  would  be  an  utter  impossibility 
(and  a  waste  of  time)  to  require  all 
students  to  thoroughly  understand  the 
operation  of  a  television  set,  but  cer- 
tain basic  principles  of  electricity  would 
undoubtedly  prove  to  be  of  great  value 
to  everyone.  For  instance,  many  times 
servicemen  are  called  to  homes  because 
of  the  supposed  non-operation  of  a  radio 
or  television  set  onl>  to  find  that  the 
set  was  disconnected  or  that  it  was  con- 
nected to  a  dead  circuit.  Ridiculous? 
^'es,  but  it  happens.  It  uould  not  be 
necessary  to  explain  the  principles  of 
electron  flow  iti  conductors  in  order  to 
teach  future  housewives  to  test  a  cir- 
cuit by  plugging  in  a  lamp  which  is 
known  to  light  in  another  part  of  the 
house.  Almost  all  adults  sooner  or 
latei-  learn  to  drive  a  cir,  and  main 
people  drive  daih,  but  very  few  people 
liave  even  the  vaguest  \uulerstanding  ol 
what  makes  the  wheels  turn.  K\en  the 
finest  mechanisms  are  not  perfect,  and 
often  cars  are  not  accomodating  enough 
to  break  down  outside  of  a  fully  equip- 
ped  repair  shop.    Take  even  so  common 


an  occurence  as  running  out  of  gas.  .Al- 
most everyone  sooner  or  later  has  to 
walk  a  few  miles  to  a  gas  station  for 
a  gallon  or  two  of  gas.  However,  sup- 
pose that  the  charge  in  the  battery  is 
low — how  many  people  know  that  the 
easiest  and  best  way  to  start  the  car 
is  to  pour  a  small  quantity  of  the  gas 
in  the  carburetor?  For  that  matter, 
how  many  people  know  where  the 
carburetor  is  and  what  it  does  to  justify 
it's  existence?  Elementary?  Yes,  but 
the  woman  who  pulled  out  the  choke 
handle  and  hung  her  purse  on  it  was  a 
college   giaduate. 

Manv  more  examples  of  this  type 
are  familiar  to  everyone,  but  it  seems 
obvious  that  there  is  definitely  a  place 
in  the  education  of  every  college  stu- 
dent for  a  little  elementary  engineering, 
just  as  much  as  the  engineer  should 
have  at  lea.st  a  nodding  acquaintance 
with  the  more  liberal   fields. 

News  from  the  Miserables 
Branch 

The  I  .  of  I.  Branch  at  .Miserables, 
Illinois,  celebrated  its  annual  home- 
coming on  October  2S.  The  fraternity 
tent  was  nicely  decorated  and  the 
sororit)'  residence  held  an  open  house. 
The  homecoming  game  between  the 
"Hranch"  and  Arras  College  was 
plaved  in  .Alumni  Memorial  Pasture 
before  a  throng  of  ,■!()()  people.  The 
Athletic  Department  set  up  several 
chairs  but  so  many  people  had  to  stand 
that  there  is  sure  to  be  considerable 
future  agitation  for  a  stadium  or  at 
least  bleachers.  In  the  pre-game  cere- 
monies. President  .Madeleine  welcomed 
all  of  the  guests;  Chaplain  .Myriel  read 
the  invocation,  anil  Campus  Security 
Officer  .[avert  threatened  the  crowd 
with  dire  punishment  if  any  misconduct 
was  discovered.  T  h  e  n  Cheerleader 
( Ciintinmd  iin   piig.i    M^ ) 
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iNobody  can  buy  a  length  of  cast  iron  pipe 
unless  it  has  passed  the  Hydrostatic  Test  at  the  foundry. 
Every  full  length  of  cast  iron  pipe  is  subjected  to  this 
test  under  water  pressures  considerably  higher  than 
rated  working  pressures.  It  must  pass  the  test  or  go 
to  the  scrap  pile. 

The  Hydrostatic  Test  is  the  final  one  of  a  series  of 
routine  tests  made  by  pipe  manufacturers  to  assure 
that  the  quality  of  the  pipe  meets  or  exceeds  the  re- 
quirements of  standard  specifications  for  cast  iron 
pressure  pipe. 

Few  engineers  realize  the  extent  of  the  inspections, 
analyses  and  tests  involved  in  the  quality-control  of 
cast  iron  pipe.  Production  controls  start  almost  liter- 
ally from  the  ground  up  with  the  inspection,  analysis 
and  checking  of  raw  materials— continue  with  con- 
stant control  of  cupola  operation  and  analysis  of  the 
melt— and  end  with  inspections  and  a  series  of  accept- 
ance and  routine  tests  of  the  finished  product. 

Members  of  the  Cast  Iron  Pipe  Research  Associa- 
tion have  established  and  attained  scientific  standards 
resulting  in  a  superior  product.  These  standards,  as 
well  as  the  physical  and  metallurgical  controls  by 
which  they  are  maintained,  provide  assurance  that 


THE     HYDROSTATIC    TEST 


cast  iron  pipe  installed  today  will  live  up  to  or  exceed 
service  records  such  as  that  of  the  130-year-old  pipe 
shown. 

Cast  iron  pipe  is  the  standard  material  for  water 
and  gas  mains  and  is  widely  used  in  sewage  works 
construction.  Send  for  booklet,  "Facts  About  Cast 
Iron  Pipe."  Address  Dept.  C,  Cast  Iron  Pipe  Research 
Association,  T.  F.  Wolfe,  Engineer,  122  So.  Michigan 
Ave.,  Chicago  3,  Illinois. 


Section  of  130-year-old  cast  iron  water 
main  sfiM  in  service  in  Philadelphia,  Pa. 


((^ST  IRON  PIPE  lll\V,li) 


DECEMBER,    1952 


29 


BONEYARD  .  .  . 

( .'iiilnitii  d  ji'im  l^dgi  2S) 
Cosette  callcil  for  ttu-  clu-rr  "Vi-a 
Parents"  three  times  and  "Kiglit,  Kight, 
Fight."  No  one  cooperated,  but  a  cou- 
ple of  fellows  were  Kettiim  prett\  (jay 
and  probably  were  taken  care  of  when 
the\    got   home. 

The  team  won  a  moral  victor),  hold- 
inj;  .Arras  to  a  227  to  nothing  \ictory. 
The  "Branch"  almost  scored  on  one 
play  when  fullback  Marius  broke  into 
the  .secondary.  The  .Arras  team  thought 
a  tin)e-out  had  been  called.  However, 
his  jersey  fit  like  a  nightgown  and  it 
was  eas\'  to  catch,  him  from  behind. 
The  entire  team  covered  themselves 
with  glory  that  da\  and  especialh  the 
ones  who  do\e  on  wh.ir  rhe\  thought 
was  the  football. 

The  campus  is  all  aflutter  because 
Dean  W.  L.  Everitt  of  the  "home  of- 
fice" will  come  to  Miserables  next 
week  to  address  the  student  body.  .A 
full  report  on  his  \isit  will  be  sent  to 
the    Teihiiogriiph   next  month. 

PROFESSIONAL  SOCIETIES? 

.\^  .1  ^tuclciu  gi,e>  tliiough  an  engi- 
neering college  his  first  two  years  are 
spent  dealing  with  general  material 
with  little  emphasis  on  his  chosen  phase. 
This  is  necessary  so  that  he  will  receive 
a  thorough  basic  education  before  deh- 
ing  into  the  deeper  and  more  fascinat- 
ing aspects  of  his  preferential  curricu- 
lum. This  does  not  mean,  however, 
that  he  cannot  begin  to  orient  himself 
with  his  future  occupation  . 

In  practically  all  phases  of  engineer- 
ing, professional  societies  have  been  in- 
stituted for  the  betterment  of  the 
profe.ssion.  Starting  with  the  ASCE  in 
1852,  each  branch  of  engineering  has 
founded  an  organization  of  its  pro- 
fessed participants.  The  first  aims  of 
these  societies  were  to  establish  stand- 
ards for  use  in  industry  and  schools 
and  to  inform  members  of  new  develop- 
ments in  the  field. 

In  later  years,  when  the  need  for 
skilled  engineers  really  became  apparent, 
many  societies  turned  their  efforts  to- 
ward the  orgam'zing  of  branches  for 
student  use  in  the  many  engineering 
institutions.  This  made  it  possible  for 
students  to  acquaint  themselves  with 
their  future  more  than  ever  before. 
They  could  now  keep  up  with  profes- 
sional developments  and,  at  the  same 
time,  gain  other  valuable  benefits  from 
belonging  to  these  societies. 

It  is  only  logical  that  in  mingling 
with  men  who  have  established  them- 
selves in  industrv  or  education,  many 
acquaintances  should  develr)p.  Thus  is 
the  case.  One  who  is  introduced  to  an 
influential  man  can  use  that  influence 
in    procuring    a    position    after    gradua- 


tion. In  addition  to  this,  he  will  meet 
fellow  students  and  establish  friendships 
of  considerable  value  in  the  years  to 
come. 

No  doubt,  diirijig  the  course  of  activ- 
ities in  a  student  branch  of  a  profes- 
sional society,  .some  out-of-dass  friend- 
ships may  develop  between  faculty  and 
students.  It  is  not  intended  to  instigate 
the  idea  that  these  friendships  should 
be  u.sed  for  the  purpose  of  securing 
favors  in  class,  but  rather  that  the  stu- 
dents and  faculty  will  more  likely  un- 
derstand each  for  mutual   benefit. 

Most  orgam'zations  maintain  a  tech- 
nical journal  to  convey  information  to 
the  membership.  This  becomes  a  valu- 
able aid  to  a  student  since  it  usually 
contains  news  of  developments  and  em- 
ployment trends  in  that  field. 

The  author  has  listed  onl\  a  {qw  of 
the  advantages  of  belonging  to  a  pro- 
fessional society.  They  are  all  true  and 
waiting  for  you  to  grasp  them.  The 
rest  is  up  to  you. 

*        *        if 

With  the  supply  and  demand  curve 
for  engineers  looking  somewhat  like 
Dagmar's  profile,  it  would  be  wise  to 
give  a  word  to  the  .seniors  that  will  be 
interviewed  for  jobs.  Some  helpful 
suggestions  appeared  in  the  May  1952 
issue  of  the  V'illanova  Engineer,  a  few 
of  which  are  printed  in  the  ensuing 
paragraphs. 

Avoid  flashy  clothes!  A  simple  plaid 
sport  coat,  conservatively  pegged  trous- 
ers ( tunnel  loops  and  pistol  pocket 
flaps  optional),  tattersall  vest,  and  tee 
shirt  arc  recommended  attire.  Much 
thought  should  be  given  to  the  question 
of  clothing  and,  while  studiously  avoid- 
ing loud  clothing,  it  is  well  not  to  dress 
too  conservatively.  For  example,  in 
some  quarters,  wearing  shoes  is  re- 
guarded  as  evidence  of  stereotyped 
thinking  and  the  prospective  employer 
might  well  decide  tliat  the  applicant 
lacks   imagination. 

On  to  the  interview  proper! — as  soon 
as  the  introductions  are  over  tell  him 
to  get  to  the  money.  This  gambit  will 
immediately  impress  him  with  the  fact 
that  you  are  no  time-waster,  but  one 
who  gets  right  to  the  heart  of  the  mat- 
ter. You  will  impress  him  as  a  man  of 
action.     He  will   appreciate   this. 

The  next  point  is  very  important  and 
caimot  be  stressed  too  earnestlv. 
TURN  DOWN  THE  FIRST  Ol- 
F"ER!  (The  one  exception  to  this  rule 
is  in  the  unlikely  event  that  vou  are 
offered  a  drink.)  To  do  this  properly, 
\ou  should  recoil  slightly  in  horror, 
wrinkle  the  nose  as  when  passing  a 
smouldering  dump,  and  shout  in  a 
hoarse  voice,  "Are  you  crazy?"  For  a 
minute  he'll  think  he  is.  This  is  your 
cue  to  switch  the  trend  of  conversation 
to   a   consideration   of   "working  condi- 


PHYSICS   DEPT  .  .  . 

( ('.(tiitunnd  lidiii  /itifii  II) 
areas.  These  are  nuclear  physics  and 
solid  state  physics.  The  I'niversity  is 
very  active  in  both  of  these  fields  and 
has  an  especially  outstanding  group  of 
men  in  the  latter.  Professor  Hardeen  of 
the  solid  state  group  is  recogmzed  as  a 
co-inventor  of  the  transistor.  This  is 
a  device  used  as  a  substitute  for  the 
vacuum  tube.  On  many  projects,  the 
l^hysics  Department  works  in  close 
association  with  other  departments  of 
the  I'niversity.  Stveral  men  on  the 
Phvsics  Department  staff  have  joint  ap- 
pointments, being  also  affiliated  with 
the  metallurgy  chemistrv',  biology,  or 
electrical  engineering  departments.  .An 
outstanding  example  of  inter-depart- 
ment cooperation  is  the  recent  work 
<lone  by  the  Electrical  Engineering, 
Mathematics,  and  Phvsics  Departments 
in  the  construction  of  a  mammoth 
liigital  compviter. 

A  large  portion  of  the  Physics  De- 
partment's equipment  is  never  seen  by 
the  undergraduate  student  in  Engineer- 
ing Physics.  This  portion  is  considered 
so  elaborate  and  intricate  in  design  that 
oidy  thoroughly  trained  men  are  al- 
lowed to  operate  it.  Nevertheless,  a 
great  many  jobs  in  and  around  the 
physics  laboratories  are  available  to 
physics  students  on  an  hourly  basis.  It 
is  on  these  jobs  that  the  physicist  can 
acquire  practical  training  which  will  he 
of  great  value  to  him  upon  graduation. 

We  must  realize  that  the  Engineer- 
ing Physics  curriculum  is  only  one  of 
many  activities  administered  bv  the 
Physics  Department,  and  that  the  scope 
of  the  department  encompasses  many 
other  fields  of  endeavor  in  both  research 
and  instruction. 


tions" — a  definite  misnomer. 

This  bit  of  strategy  tends  to  keep  the 
employer  on  the  defensive,  while  at  the 
same  time  letting  him  think  that  you 
are  really  interested  and  he  is  getting 
through  to  you.  Since  employers  dearlv 
love  to  brag  about  working  conditions, 
you'll  have  to  be  on  your  toes  to  keep 
him  off  balance.  In  72  per  cent  of  the 
cases  reviewed  by  the  panel,  little  posers 
like  these  proved  effective:  1.  "How 
long  for  lunch?"  (hint:  when  he  an- 
swers, say,  "Humph!').  2.  ".Air  con- 
ditioning?" (if  he  answers  no,  shake 
head  slowly;  if  yes,  sav ,  "O-oh,  colds"). 
3.  "What  time  do  we  start  work  ?" 
(no  matter  what  he  says  nuunun-  softly, 
"That's  pretty  early"). 

In  concluding  the  interview,  en- 
deavor to  leave  the  impression  that 
vou're  interested  but  not  quite  sold  on 
the  job.  Offer  to  call  back  in  "a  few 
weeks.  " 
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"More  Power  to  You-Safely,  with  SYNTHANE' 


Electrical  energy  is  restless  .  .  .  would 
jump  at  any  chance  to  escape — if  it  could. 

The  fact  that  voltage  can  be  stepped 
up  for  transmission,  stepped  down  for 
use;  that  current  can  be  led  to  and  from 
transformers,  around  switchboards,  and 
steered  into  circuits  safely  you  may  credit 
to  electrical  apparatus  builders.  Impor- 
tant materials  to  them  are  Synthane  lam- 
inated plastics. 

Synthane  laminated  plastics  are  used 
in  transformers  for  spacers  and  coil  forms 
because  it  is  an  insulator  unaffected  by 
oils;  in  tap  changer  panels  because  it  is  a 


machinable  insulator  with  high  dielec- 
tric strength;  in  "Glowtectors"  because 
of  high  insulation  resistance  and  abuse- 
resistance;  in  circuit  breakers  and  bus 
bars  for  its  arc  resistance. 

Synthane,  an  unseen  essential  to  power 
generation,  transmission, and  control,  may 
be  helpful  to  you.  Send  for  your  copy  of 
the  Synthane  Catalog  and  learn  all  about 
Synthanc's  combination  of  electrical, 
chemical,  physical  and  mechanical  prop- 
erties. Synthane  Corporation,  10  River 
Road,  Oaks,  Pennsylvania. 


PETTICOAT  STANDOFF  INSUUTORS  ma- 
chined from  Synthane  square- 
hole  tubing.  Here,  Synthane  was 
specified  for  its  good  dreleclric 
properties,  machinobility  and 
rugged  strength. 


^ntkaMJi-&nJL  o^  utoLutyujV  umaum.  iiMmtic{h-    I3YIV1H  AIME 


LAMINATED    PLASTICS 
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Above:  Laying  magnet  laminations  for  the  University  of  Illinois'  300  mev 
betatron.  Below:  The  control  panel  of  the  betatron  with  F.  L.  Peterson 
at  the  controls  with  Professor  Kerst. 


u. 

Betj 


k   .iLlJ'  "ir  a^. 


The  main  coil   in  the  3( 


f  I 


ron 


relectron   volt   betatron. 
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Above:   Turning   the   magnet  of  the   University's   betatron   during    its   con- 
struction. Below:  Installing  the  coil  for  the  field  magnets  of  the  betatron. 


opportunity  in  Texas 


Young  engineers,  geologists, 
chemists  and  physicists  find  major  opportuni- 
ties in  the  oil  industry,  and  no  state  is  more 
important  to  the  industry  than  Texas. 

Proven  oil  reserves  in  Texas  are  56  per 
cent  of  the  U.  S.  total.  Texas  produces  about 
45  per  cent  of  U.  S.  oil  from  some  130,000 
producing  wells.  Petroleum  pipe  lines  in  Texas 
total  46,000  miles.  And  Texas  oil  refineries 


have  a  daily  capacity  of  two  million  barrels. 
The  search  for  oil;  the  drilling  of  oil  wells; 
oil  production,  transportation  and  refining,  all 
require  increasing  numbers  of  young  men  with 
engineering  and  scientific  educations.  Careers 
in  the  oil  industry  offer  better  than  average 
material  prospects,  and  what's  more,  they  offer 
work  that  is  productive,  useful  and  satisfying. 


HUMBLE    OIL    'J,    REFINING    COMPANY 

p.  O.   BOX  2180      •      HOUSTON   1,  TEXAS 

The  Humble  Company  carries  on  "xplorallon  Work  in  nine  states — Alabama,  Arizona, 
California,  Florida,  ''  /rgia,  Louisiana,  Mississippi,  New  Mexico,  and  Texas 
.  .  .  Wells  Drilled  1^  Humble  total  1,200  1,500  annually  .  .  .  Crude  Oil  Pro- 
duction averages  more  than  .180,000  barrels  daily  ...  Oil  and  Gas  Production 
Taxes  total  about  SIH  million  annually  .  .  .  Retining  Operations  of  270,000 
barrels  of  oil  daily  are  centered  at  Baytown,  Texas  .  .  .  Retail  Sales  Activities 
arc  confined  to  Texas  and  New  Mexico.  Mumble  is  the  leading  Texas  marketer 
.  .  .  Mumble  Pipe  Line  Company  operates  5,895  miles  of  crude  oil  and  product 
trunk  lines  in  Texas  and  New  Mexico  and  transports  an  average  of  722,000 
barrels  per  day  of  crude  oil  and  finished  products. 


HUMBLE 
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MAN-MADE  MINERALS 

eon  irihif  *  «•  unmetistivahUi 
to  life  *s  pie  ft  99  tres  ..• 


>iai.\t.\i.\i.m;   I mfoii.m   umtt  <(■  amtv 

Of  ('AltllOIII'.MM'.M  abrasives  is  the  process  under 
obser\-atii)n  here.  Beta-ray  gauges,  the  first  ever  installed 
by  any  abrasives  manufacturer,  have  been  adapted  by 
CARBORUNDUM  engineers  to  assure  constant  uniformity  of 
product,  vitally  essential  in  such  critical  operations  as  the 
polishing  of  television  picture  tubes  to  provide  a  brilli.int, 
distortion-free  image. 

A  process  of  Ihe  Coated  Products  Division 


"The  pleasant  life"  is  vastly  more  pleasant  today  than  ever 
before — in  large  measure  because  of  the  "man-made  minerals," 
silicon  carbide  and  aluminum  oxide  by  CARBORUNDUM.  These 
products  of  the  electric  furnace  have  been  put  to  work  in  an 
iiitmite  variet)-  of  ways  to  lower  the  cost  of  luxuries  and 
necessities  alike,  and  so  to  make  them  available  to  more  and 
more  people. 

Wherever  you  find  a  product  which  has  been  formed, 
sh"ped,  drilled,  enameled,  baked,  painted,  polished  or  sharp- 
ened, you  can  be  sure  it's  been  helped  on  its  way  to  market 
by  the  "man-made  minerals"  pioneered  by  carborundum. 
Equally  so  wherever  you  find  a  process  involving  diffusion,  fil- 
tration, resistance  to  heat,  chemical  attack,  corrosion,  abrasion. 

The  unique  properties  of  these  materials  are  opening  new 
industrial  frontiers.  Your  inquin,'  to  CARBORUNDUM  is  invited 
—  whether  you  are  a  potential  customer  of  CARBORUNDUM  or 
a  potential  member  of  our  great  engineering  staff. 

DECEMBER,    1952 


THIS  I'OIIT  AIII.K 
4»l  TIIOOII  ll«»TIS- 
$>KIIIK  is  equipped  with 
GLOBAR  electric  heating 
elements  made  not  of 
metal  but  of  "man-made 
minerals."  These  elements 
reach  maximum  heat  in 
seconds,  thus  help  seal 
in  meat  juices  for  moist, 
succulent,  tender  steaks 
oasts. 

ng  Elements  mode  by  the 


.\i  T<».>i<»iiii.i-:  >i.%sK  i>itn»i'«'Tio.>° 

owes  much  to  "man-made  minerals.  '  A  remark- 
able form  is  FERROCARBO,  a  deoxidizer  used  in 
many  metallurgical  processes.  Added  to  the 
molten  metal,  this  product  by  carborundum 
produces  metal  that  yields  stronger,  cleaner. 
easicr-to-m.Kliine  castings,  of  which  the  motor 
car  industry  utilizes  millmns. 

Product  of  the  Bonded  Products  and  Grain  Division 


.SOFT  IMII.XKS  travel  safely  to  eager  con- 
sumers 111  glass  bottles  —  ate  more  inviting  in 
lass  that's  free  from  discoloration,  flaws  and 
ubbles.  Leading  bottle  makers  get  this  product 
quality,  since  their  melting  tanks  are  lined  with 
monoi'RAX  fused  cast  refractories.  More  impor- 
tant, they  get  product  qiunitily. . .  longer  tank  life 
that  means  extra  months  of  service,  extra  thou- 
sands of  tons  of  glass. 

Produced  by  Ihe  Refractories  Division 


K0>fp  ifimv  I'ifi*  Oft 

CARBORUNDUM 

TRADE     MARK 

fitr  Mifftiifivtint  ilvwhtpmi'iilM 

hfiMi'ti  ■<tn  "innn-iinnh'  niinvralM" 

THE  CARBORUNLi       COMPANY,  NIAGARA  FALLS,  N.  Y. 


Products  by  CARBORUNDUM  include  Grinding  and  Culling  Off  Wheels.  Disc 
and  Slicks...  Coated  Abrasive  Sheets  and  Bells  .  Walerproof  Abrasive  Paper. . 
Abrasive  Grain  and  Powders  and  other  abrasive  products. ..Electric  Heotin 
Elements  and  Ceramic  Resistors ...  Grain  ond  Briquettes  for  deoxidizing  sle< 
and  iron...  Super  Refractory  Bricks,  Special  Shapes  and  Cements  ...  Porou 
Filter  Media  and  Diffusers— and  ere  marketed  under  the  following  trademarks 
CARBORUNDUM  •  ALOXITE  •  MX  •  RED-I-CUT  •  TEXALOX  •  GLOBAR 
FERROCARBO    •    CARBOFRAX    •    ALFRAX   •    MONOFRAX    •   MULLFRAX 
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production  of 


The  Illinois  Technograph 


by  George  Ricker,  A.E.,  '49,  and  Sam  Jefferies,  E.E.,  '48 


This  articU',  like  all  otlicr  artidfs  in 
this  magazine,  was  in  its  first  stage  of 
preparation  twelve  weeks  ago.  Since 
then,  it  has  seen  all  the  different  phases 
of  editing  hy  students;  composition  of 
the  complete  magazine  from  tlie  articles, 
short  items,  illustrations,  and  ad\ertise- 
ments;  printing  by  the  Illini  Publishing 
company ;  and  distribution  by  the  busi- 
ness staff,  composed  entirely  of  stu- 
dents. In  fact,  that  is  what  this  article 
is   about — its   own    preparation. 

The  I'lihriogrtifili  staff  is  composed 
of  engineering  students  who  are  inter- 
ested in  writing  and  editing  or  in  the 
business  procedures  of  publishing  and 
distributing  a  magazine.  The.se  activ- 
ities are  an  absorbing  hobb)-  to  the  stu- 
dent, and  the  student  gains  \,iluabif 
experience  b\'  his  participation. 

The  preparation  and  writing  of  an 
article,  and  the  development  to  its  final 
form  are  the  duties  of  the  editorial  staff, 
which  is  directed  by  the  editor.  The 
editor  and  the  assistant  editors  decide 
\ipon  the  articles  and  illustrations  wliich 
will    appear   in   each   issue. 

After  the  articles  and  illustrations 
for  the  is-suc  have  been  chosen,  the  as- 
sistant editors  make  the  assignments  to 
the  reporters.  Usually  one  or  sometimes 
two  reporters  are  assigned  to  a  feature 
or  department,  and  generally  have 
about   four  weeks  to  meet  the  deadline. 

For  the  initial  preparation,  the  re- 
porter determines  the  scope  of  liis  sub- 
ject and  gathers  general  information. 
He  then  makes  a  rough  outline  of  the 
subject  and  selects  the  material  that  will 
be  covered.  He  investigates  all  sources 
of  information.  The  busine.ss  of  getting 
first-hand  and  up-to-date  news  on  the 
subject  is  an  interesting  part  of  the  re- 
porter's work.  This  includes  interview- 
ing, investigation,  and  obtaining  con- 
temporary literature  on  the  subject.  .'\11 
this  work  is  preliminary  to  the  actual 
writing  of  the  article. 

While  the  reporters  are  gathering  in- 
formation and  writing  the  articles,  the 
make-up  editor  determines  the  types  of 
pictures  to  accommodate  the  articles 
and   makes  assignments  to  the  staff   of 


photogi  aiiluTs.  1  he  photogra|ilu'is  lia\e 
the  job  of  getting  pictures  that  are  not 
oid\  technically  illustrative,  but  that 
also  show  good  photographic  composi- 
tion. Photography  is  an  art  in  itself, 
and  is  a  hobby  to  these  men.  Certain 
t\pes  of  pictures,  like  commercial  pro- 
ducts, are  obtained  directly  from  their 
source.  The  make-up  editor  must  meet 
the  same  deadline  as  the  reporters. 

After  all  copy  has  been  turned  into 
the  office  by  the  reporters,  the  articles 
are  edited.  They  are  reviewed  and  re- 
\ised,  and  necessar\  changes  are  made 
to  improve  the  form  and  composition 
and  to  conform  to  the  particular  style 
used  by  the  magazine.  Each  assistant 
editor  checks  over  the  material  turned 
in  by  the  reporters  under  his  supervis- 
ion, and  the  editor  then  reviews  all  the 
copy.  The  edited  copy  is  then  taken  b\ 
the  editor  to  the  Illini  Publishing  coni- 
parn    for   processing. 

At  the  same  time  that  the  copy  is  be- 
ing edited  in  the  office  of  the  Techno- 
graph, the  make-up  e  d  i  t  o  r  ,uid  tin- 
editor  are  marking  up  the  dlustrations 
for  si/e.  These  photographs  are  then 
taken  to  ( i.  R.  (irubb  and  Company 
to  be  engraved.  The  production  of  a 
metal  plate  suitable  for  printing  the 
\arying  tones  of  d  photograph  is  an  in- 
teresting process. 

The  first  step  in  engraving  is  the 
production  of  a  "half-tone"  negative. 
The  illustration  is  "shot"  through  a 
half-tone  screen  by  taking  a  photograph 
of  the  illustration  with  a  half-tone 
screen  placed  upon  the  negati\e.  The 
half-tone  screen  consists  of  two  plates 
of  glass,  each  striated  by  a  diamond 
cutter,  placed  one  upon  the  other  so 
that  the  unit  is  cross-hatched.  The  stri- 
ations  are  very  fine  grooves  which  are 
filled  with  a  black  pigment.  The  half- 
tone screens  used  in  making  plates  for 
this  magazine  have  120  groo\es  to  the 
inch,  and  therefore  120  times  120 
squares  to  the  square  inch.  When  the 
light  from  the  picture  passes  through 
this  screen  to  the  negative  in  the  cam- 
era, the  light  is  refracted  .so  that  the 
square  is   reduced   in  size  on  the   nega- 


ti\e.  1  hese  squaics  on  the  negative  are 
larger  for  greater  intensity  of  light, 
which  corresponds  to  a  lighter  tone  of 
gray.  The  res\iltant  negative  of  minute 
squares    is    called    a    half-tone    negative. 

The  half-tone  negative  is  next  print- 
ed onto  a  metal  plate  covered  with  a 
photosensitive  enamel.  This  plate  is  de- 
veloped and  a  half-tone  print  of  enamel 
is  left  on  the  metal.  The  plate  is  now 
etched,  so  that  the  parts  not  coated  with 
enamel  become  the  depressed  portion  of 
the  engra\ed  plate,  or  cut.  The  metal 
plate  from  which  the  cut  is  made  is 
usually  a  zinc  or  copper  plate,  and  brass 
is  sometimes  used  to  produce  a  tough 
plate.  Copper  is  etched  with  hydro- 
chloric acid,  zinc  is  etched  with  per- 
chlori<ie  of  iron,  and  bra.ss  is  usually 
electrically  etched.  From  (i.  R.  (irubb's 
finishing  department,  the  cuts  go  to  the 
Illini    Publishing  comparu. 

The  Illini  Publishing  company  is  a 
non-profit  organiz.ition  which  was  es- 
tablished in  1911  to  print  and  distribute 
The  Daily  Illini  and  other  student  pub- 
lications of  the  University  of  Illinois, 
and  to  do  a  general  printing  and  publi- 
cation business.  All  proceeds  from  the 
business  of  this  non-profit  organization 
go  back  into  the  reserves  of  the  com- 
pan\-  and  are  used  to  further  improve 
the  publications.  This  company  is  sub- 
ject to  the  general  authority  of  the 
president  of  the  University.  The  Ttih- 
nogrnt^b.  The  Daily  Illini,  The  Illio, 
the  .Agriculturist  and  the  Tempo  are 
all  published  h\  the  lllini  Publishing 
compan\ . 

.•\t  this  point  the  edited  cop\  is 
re.uh  to  be  marked  up  in  the  printing 
shop  of  the  Illini  Publishing  companv. 
In  the  margins  of  the  copy  are  marked 
the  t\pe  face,  size  of  type,  and  measure 
of  the  width  of  the  column  to  guide  the 
setting  of  the  copy  by  the  operator  of 
the  linotype  machine.  These  linecasting 
machines  u.sed  by  the  Illini  Publishing 
compan\    are   Intertypes. 

There  are  two  main  steps  in  compo- 
>.ition,  or  setting  copy.  The  first  is  the 
line  casting  on  the  Intertype.  When  the 
( (lontiniii  il  on   f>ngc  .■>S) 
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Note  for  a 

faculty  member's 

briefcase! 


Recently  we  had  the  pleasure  at  General  Motors  of 
welcoming  19  faculty  members  from  leading  engineer- 
ing schools  to  Detroit. 

This  was  part  of  our  continuing  eflort  to  discover  ways 
in  which  GM  can  he  of  help  in  furthering  the  growth  of 
engineering  education  in  America. 

And  their  professors  informed  us  that  they  would  wel- 
come information  on  General  Motors  employment 
opportunities  which  they  could  pass  along  to  their 
students. 

In  the  thought,  therefore,  that  otiier  faculty  members 
may  share  their  opinion,  we  are  publishing  this  message. 

So  we  would  like  you  to  know  these  few  simj)le  facts 
about  GM  job  opportunities. 

1.  They  are  broadly  assorted— fitting  a  wide  range  of 
talents— from  the  pure  scientist  to  the  young  man 
who  sees  in  his  engineering  training  a  fine  back- 
ground for  production  or  management  work. 

2.  They  cover  a  wealth  of  sul)jects— from  chemistry  and 
chemical  engineering  to  mechanical  and  electrical 
engineering,  from  metallurgical  engineering  to 
industrial  engineering. 

3.  They  olTer  reasonalde  advancement  for  the  diligent 
and  ingenious  mind.  For  the  industrial  climate  at 
GM  is  conditioned  by  a  traditional  respect  for  the 
engineering  point  of  view.  Witness  the  number  of  key 
GM  executives  in  both  divisions  and  top  management 
who  began  their  careers  as  engineering  graduates  on 
GM  drafting  boards. 

And  we  would  like  you  to  feel  free  at  any  time  to  write 
us,  or  ask  our  College  Representative,  who  periodically 
visits  your  campus,  any  detailed  questions  on  the  subject 
of  GM  jobs  for  your  talented  students. 

DECEMBER,    1952 


GM  POSITIONS 

NOW  AVAILABLE  IN 

THESE  FIELDS: 

Mechanical  Engineering 

Electrical  Engineering 

Metallurgical  Engineering 

Industrial  Engineering 

Chemical  Engineering 

GENERAL  MOTORS 

Personnel  Staff 

Detroit  2,  Michigan 
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( Cuntiniitd  from  f>itgf  J^) 
operator  presses  a  key  on  the  keyboard 
ot  the  Intertype,  a  iiiolil  tor  casting  a 
letter,  called  a  matrix  or  "mat,"  is  re- 
leased and  drops  into  line.  The  t\pe 
metal,  which  is  a  mixture  of  zitic,  lead, 
tin,  copper  and  antimony,  is  kept  in  a 
molten  state,  ready  to  be  cast  into  a  line 
of  type  or  slug.  When  a  line  of  mats 
is  ready  for  the  CTsting  of  the  slug,  the 
molten  type  metal  is  forced  against  the 
mats  aiul  into  the  depressed  letters  in 
the  face  of  the  mats.  When  it  cools,  a 
line  of  type.  <ir  slug,  is  ejected  from 
the  machine.  The  second  step  in  setting 
copy  is  the  assembling  of  the  slugs  into 
columns  of  type.  Such  a  colunui  of  type 
is   called    a   galley. 

Proofs  must  now  be  pulled  from  the 
galleys  on  a  proof  press.  To  do  this,  the 
galley  of  type  is  placed  on  the  proof 
press,  the  type  is  inked,  the  paper 
placed  directly  on  the  type,  and  a  roller 
moved  over  the  paper.  Two  proofs  of 
each  galley  are  pulled,  and  sent  to  the 
Tfilniograftk  office  for  the  correction 
and  for  making  up  the  m  a  g  a  z  i  n  e 
dummy.  The  dummy  is  a  rough  assem- 
bly of  the  entire  magazine,  formed  by 
cutting  parts  from  the  galley  proofs  and 
pasting    them    along    with    the    illustra- 


tions and  headlines  on  the  pages  of  an 
old  magazine.  This  work,  which  re- 
quires approximately  a  week,  is  ilone 
b\  the  make-up  editor,  assisted  b\  the 
editor.  The  completed  dummy  is  then 
turned  over  to  the  printer  for  make-up 
of   the   pages  tif   type. 

After  the  t\pesetter  has  corrected  the 
galleys,  and  the  heaillines  ha\e  been  set 
either  on  a  Ludlow  line  casting  machine 
or  by  hand,  the  printer  assembles  the 
bod>  type,  headlines,  and  cuts  (en- 
graved illiustrations)  into  page  forms, 
according  to  the  pages  of  the  magazine 
dumm\.  In  the  print  shop,  this  opera- 
tion is  called  makeup.  One  proof  of 
each  page  is  then  pulled  and  returned 
to  the  'rtihnograltli  office  for  correc- 
tion. These  proofs  are  checked  and 
corrected  first  by  the  editorial  staff  and 
then  by  the  editor  assisted  by  the  make- 
up eilitor,  and  are  then  returned  to  the 
printer.  In  the  print  shop,  correcrion> 
are  made  on  the  page  by  substitution 
and  by  resetting  type.  The  pages  are 
then  locked  up  in  forms,  or  chases,  of 
eight  pages  each,  constituting  what  is 
known  as  a  printing  signature.  There 
are  forty-four  pages  in  this  magazine, 
and  four  printing  signatures  of  eight 
pages  each  and  two  signatures  of  four 
pages  each  are  used  on  the  printing 
press.  The  pages  are  arranged  in   these 


fOR    THE    LONG    PULL... 

IT'S  LEATHER 
PLUS   TENSION 
CONTROL 


On  the  ski  tow  it's  the 
leather  grip  of  your  ski 
mittens  plus  tension 
controlled  by  your 
hands  that  helps  you 
get  the  most  out  of 
power. 

In  modern  industry, 
the  UNI-PULL  short 
center  drive  uses  leather 
belting  and  tension  con- 
trol for  long,  trouble- 
free  power  transmission. 

That's  part  of  the 
reason  why  today  there 
are  more  leather  belt 
drives  in  industry  than 
ever  before. 


Tension-controlling 
motor  base 
B  —  Flat  leather  belt 


^me^ueiuv  leather  belting  >4^oaaiu>fv 

H»adquart»rf4wr  AuthmntU  Powr  Transinisslen  Oofo 
320  Broadway,  New  York  7,  N.  Y. 


printittg  signatures  so  that,  when  the 
paper  is  printed  and  folded,  the  pages 
will  be  in  order  that  they  are  to  appear 
ill   the   magazine. 

The  mini  Publishing  company  uses  a 
flat-bed,  cylinder  press.  The  printing 
signatures  are  locked  on  the  bed  of  the 
press,  and  the  press  makes  the  printed 
impression  by  rolling  the  paper,  held  to 
a  cylinder  b\  grippers,  between  the  cyl- 
inder and  the  signature  chase,  over  the 
type.  The  type  is  inked  by  a  roller  prior 
to  each  contact  with  the  paper.  The 
paper  used  for  this  magazine  is  a  70- 
pound.  coated,  enamel  book  paper.  A 
sheet  of  paper,  printed  on  both  sides 
and  containing  sixteen  printed  pages,  is 
called  a  binding  signature.  Before  being 
bound,  these  binding  signatures  are 
placed  on  trays  to  dry  because  the  ink 
used  is  job  nik  which  must  dr\  by 
oxidation. 

Wlieii  the  pagl•^  iia\e  liried  for  about 
twenty-tour  iiours,  the  binding  process 
begins.  The  signatures  are  fed  into  a 
Dexter  folding  machine.  This  machine 
can  be  rigged-up  with  tapes  for  a  vari- 
ety of  page  sizes  and  folds,  and  for  the 
sixteen-page  binding  signature  of  this 
magazine,  it  is  set  to  folil  the  paper 
three  times.  Then  all  groups  of  pages 
are  assembled  into  the  proper  sequence 
by  page  and  number  and  the  cover  is 
wrapped  around  the  signatures.  The 
assembled  magazine  is  then  stapled  to- 
gether with  a  saddle  stitch,  and  the 
magazines  are  then  trimmed  with  a 
power  cutter. 

Sixty  magazines  are  trimmed  simul- 
taneously on  the  power  cutter.  As  a 
safety  measure  the  operator  of  the 
power  cutter  must  manipulate  two  re- 
leases at  the  same  time,  one  on  each 
side  of  the  machine,  in  order  to  allow 
the  blade  to  descend.  The  magazine  is 
usually  trimmed  to  8^  by  1 1  5^  inches, 
but  the  trim  size  is  often  altered  slightly 
to  "bleed"  an  advertisement  on  the 
co\er.  A  "bleeii"  ad  has  a  picture  that 
extends  all  the  way  to  the  edge  of  the 
cover,  con.sequently,  the  magazine  must 
be  trimmed  properly  to  bleeil  the  ad- 
\ertisement.  After  the  magazines  are 
trimmed,  they  are  ready  to  be  distrib- 
uted by  the  circulation  department. 

Tlie  life  span  oi  a  publication  woidd. 
without  a  doubt,  be  snapped  short  if  it 
were  not  distributed  promptly  to  its 
readers.  This  is  why  every  publication 
organization  which  hopes  to  have  more 
than  one  i.ssue  has  a  circulation  man- 
ager. It  is  the  circulation  manager's  job 
to  see  that  all  of  the  magazines  are 
mailed  and  distributed  to  the  proper 
persons  and  that  the  subscription  sales 
are  carried  through — down  to  the  last 
ounce  of  energy. 

In  order  to  take  a  big  load  off  the 
clerks  at  the  post  office,  the  magazines 
are  wrapped  and  mailed  in  four  group>. 
Continued   on    page   4S) 
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to  the 

ELECTRICAL 
ENGINEER 

or 

PHYSICIST 

with  an  interest  in 

RADAR 

or 

ELECTRONICS 


Hughes  Research  and  Development 
Laboratories,  one  of  the  nation's 
leading  electronics  organizations,  are 
now  creating  a  number  of  new 
openings  in  an  important  phase  of 
their  operation. 


Here  is  ivhat  one  of  these  positions  offers  you: 


THE  COMPANY 

Hughes  Research  and  Development 
Laboratories,  located  in  Southern  Cali- 
fornia, are  presently  engaged  in  the 
development  and  production  of  ad- 
vanced radar  systems,  electronic 
computers  and  guided  missiles. 

THE  NEW  OPENINGS 

The  positions  are  for  men  who  will 
serve  as  technical  advisors  to  govern- 
ment agencies  and  companies 
purchasing  Hughes  equipment— also  as 
technical  consultants  with  engineers  of 
other  companies  working  on  associated 
equipment.  Your  specific  job  would  be 
essentially  to  help  insure  successful  op- 
erationof  Hughesequipment  in  the  field. 


THE  TRAINING 

On  joining  our  organization,  you  will 
work  in  the  Laboratories  for  several 
months  to  become  thoroughly  familiar 
with  the  equipment  which  you  will  later 
help  users  to  understand  and  properly 
employ.  If  you  have  already  had  radar 
or  electronics  experience,  you  will  find 
this  knowledge  helpful  in  your  new 
work  with  us. 


WHERE  YOU   WORK 

After  your  period  of  training—at  full 
pay  — you  may  (1)  remain  with  the 
Laboratories  in  Southern  California  in 
an  instructive  or  administrative  capac- 
ity, (2)  become  the  Hughes  represen- 
tative at  a  company  where  our  equip- 


ment is  being  installed,  or  (3)  be  the 
Hughes  representative  at  a  military  base 
in  this  country— or  overseas  ( single  men 
only).  Compensation  is  made  for 
traveling  and  moving  household  effects, 
and  married  men  keep  their  families 
with  them  at  all  times. 

YOUR  FUTURE 

In  one  of  these  positions  you  will  gain 
all-around  experience  that  will  increase 
your  value  to  our  organization  as  it 
further  expands  in  the  field  of  electron- 
ics. The  next  few  years  are  certain  to 
see  large-scale  commercial  employment 
of  electronic  systems.  Your  training  in 
and  familiarity  with  the  most  advanced 
electronic  techniques  now  will  qualify 
you  for  even  more  important  future 
positions. 


HUGHES 


Hoiv  to  apply: 


RESEARCH  AND  DEVELOPMENT 
LABORATORIES 

Engineerinrj  Personnel  Department 
Culver  City,  Los  Angeles  County,  Cnlifornia 


See  your  Placement  Office  for 
appointment  with  members  of  our 
Engineering  Staff  who  will  visit 
your  campus.  Or  address  your 
resume  to  the  Laboratories. 


DECEMBER,    1952 
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Graduate 
Engineers! 

ENJOY  GOOD  SALARY 
FROM  THE  FIRST  DAY... 
INTERESTING  CHALLENGES 
RIGHT  AWAY! 


At  Spcrry  voii  can  apply  your  knowledge 
inimcdialcK  and  keep  on  learnini; -with 
pay  in  reseaah,  product  development,  or 
licld  work.  Salary  increases  come  as  you 
progress. 

You  enjov  the  advantages  of  working  with 
the  leaders  in  their  fields.  You  are  expected 
to  use  originality  and  a  fresh  approach. 
Every  project  is  a  creative  challenge  to 
the  hrain-work  and  the  team-work  of  the 
S[icrr\  eiiginccriii;.;  stalT. 

VARIETY  OF  OPENINGS 

There  are  opportunities  for  aeronautical, 
electrical,  electronic,  mechanical  engineers 
-  physicists  —  technical  writers  and  field 
engineers  for  applied  engineering. 

ATTRACTIVE  LOCATIONS 
GOOD   WORKING   CONDITIONS 

l.iini,'  l\liiiul-  \n  plc.is.inl  siihiirhan  atmos- 
phere hut  convenient  to  New  York.  Mod- 
ern plant.  Well  equipped  lahoralories. 
E.xcellent  working  facilities. 

hi  the  Ficl<l— There  are  excellent  applied 
engineering  opportunities  in  various  sec- 
tions of  the  United  States  and  abroad. 


In  All  Lncations-The  way  is  clear  for 
steady  advancement.  You  are  encouraged 
to  continue  your  education  while  you  earn. 
And  liberal  employee  benefits  are  pro- 
vided for  all. 

RESEARCH   LEADERSHIP... 
A    FORTY-YEAR    TRADITION 

Today  Spcrry  is  the  recognized  leader  in 
developing  automatic  controls  for  naviga- 
tion. From  Sperry's  work  in  gyroscopics 
and  electronics  have  come  the  Gyro- 
pilot* flight  controller.  Zero  Reader*  flight 
director,  radar,  servomechanisms.  com- 
puting mechanisms  and  communications 
equipment. 

Sperry  sponsored  the  development  of  the 
klystron  tube— the  first  practical  source  of 
microwave  energy.  From  Sperry  pioneer- 
ing has  come  a  complete  line  of  Micro- 
line'  instruments  for  precision  measure- 
ment in  the  entire  microwave  field. 

CHECK  YOUR  PLACEMENT  OFFICE  FOR 
DATES  WHEN  SPERRYREPRESENTATIVES 

WILL  VISIT  YOUR   SCHOOI OR  WRITE 

SPERRY    EMPLOYMENT    SECTION     IAS. 


GREAT    NECK.    NEW    YORK     •     CLEVELAND     •      NEW  ORLEANS     •      BROOKLYN     •     LOS  ANGELES  SAN    FRANCISCO     •     SEATTLE 

IN      C  A  N  A  D  A   -   S  P  E  R  R  Y     GYROSCOPE     COMPANY     OF      CANADA,      L  I  tVI  I  T  E  D  ,      MONTREAL.     QUEBEC 
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Takes  a  lot  to  lay  a  carpet  in  the  jungle 


The  scene  is  "darkest  Africa". 

But  Africa  is  lightening.  Man's  quest 
for  minerals,  for  new  areas  for  agriculture 
and  trade,  is  slashing  ultra-modern,  glar- 
ing-white air  strips  in  once  impenetrable 
jungle. 

Those  pavers,  portable  air  compressors, 
pumps  and  air  tools — such  as  you  might 
see  working  a  city  street — are  Worthing- 
ton  Blue  Brutes  going  to  "lay  a  carpet" 
in  that  hole  in  the  jungle. 

Thus,  Worthington,  a  major  producer 
of  equipment  for  public  works,  industry 


and  farm,  brings  the  fruits  of  American 
technical  genius  to  the  strange  places  of 
the  world. 

And  illustrates,  too,  how  the  unique 
American  talent  cf  diversification  helps 
public,  employees  and  stockholders.  For 
Worthington  makes  many  things — not 
just  construction  equipment  and  pumps, 
but  also  engines,  water  works  machinery, 
power  transmission,  petroleum  equipment, 
air  conditioning  and  refrigeration,  many 
others. 

Such  diversification  builds  .'stability  .  .  . 


makes  Worthington,  112  years  old,  astrong 
link  in  the  chain  of  American  business. 

Worthington  Corporation,  formerly 
Worthington  Pump  and  Machinery 
Corporation,  Harrison,  New  Jersey. 


WORTHINGTON 


The    Sign    of   Value 
Around    the    World 


!®^*-';> 

si3t«.;*aES5a5jrt 

fHI 

-  "^^i^sT^T^tei 

:o.lM.nu 

facturtng  —  pumps 

|^^:3«B5ir;^^:^-^--»v^^-^  :--  -  gg 


-umProducU-compi 
jnglnes  •  pumps  •  chilling  eqi 
efrigefotion  •  decoding  system 


Abundant    Food  -  c 

frigeration    .     pumps 
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BROOKHAVEN  .  .  . 

(  (.iinluiiii  t/  jinni    piljii     17) 
foot  smokrstack.    If,  perhaps,  tixi  much 
radiation    NhoiiM    ht-    ilittuscd    into    thr 
air,    oiif    ot    sf\rral    4J(l-ti)()t    metfino- 
h)Hi<."aI  >t:ir'onv  In  rlic  .in-.i  wmilii  ilctcft 


Brookhaven  reactor's  north  face 
contains  a  pneumatic  tube  system 
used  to  render  materials  radioac- 
t've. 


it.  Only  two  or  thrir  times  since  the 
pile  started  operations  two  years  ago  has 
it  had  to  be  shut  down  because  of  this. 

SafejiuardinK  the  workers  themselves 
.ire  sixteen  stations  that  automatically 
monitor  radioactivity.  The  instrument 
which  performs  this  service,  dexeloped 
b\  Hrookhaven's  scientists,  collects  dust 
on  a  filter  and  scans  it  for  ra<lioactivit\. 
I.\ery  six  minutes  a  camera  photographs 
the  readings  of  all  these  instrun)ent>. 
In  addition,  floor  and  table  surfaces  are 
checked  periodically  for  contamination, 
and  the  staff  members  who  work  with 
the  radioactive  materials  have  a  double 
linker  room  in  order  to  keep  their  street 
clothes  and  work  clothes  separate. 

.■\n\'  individual  who  works  in  possible 
ilangerous  areas  has  his  hands  and  feet 
1  locked  when  he  checks  out.  Ever\ 
worker  carries  two  pencil  shaped  in- 
struments in  his  shirt  pocket  (one  in 
I  ,ise  the  other  goes  bad).  They  contain 
wire  which  is  analyzed  at  the  end  of 
the  day  for  possible  exposure.  Also  there 
are  badges  containing  film,  which,  if 
exposed,  may  indicate  excessive  expos- 
ure. As  yet  no  one  has  suffered  se\ere 
enough  radiation  effects  for  hospital- 
ization. 

For  some  reason,  no  one  seems  to  be 
intercNted  in  investigating  the  wonders 
of    this   marvelous   development.   When 


•  LEROY*  Lettering  equipment  !s  standard  in  drafting  rooms 
everywhere.  No  special  sitill  is  needed  for  perfect,  regular 
lettering  and  symbol  drawing.  There  are  LEROY  templates  in 
a  variety  of  alphabets  and  sizes,  as  well  as  for  electrical, 
welding,  mop,  geological,  mathematical  and  other  symbols 
thot  the  draftsman  needs.  'Trado  Mark® 

KEUFFEL  &  ESSER  CO. 

NEW   YORK    •    HOBOKEN,   N.   J. 

Chicago  •  St.  Louis  •  Detroit  •  Son  Francisco  •  Los  Angeles  •  Montreal 


l^rookhaven  holds  its  .annual  open 
house,  the  crowd  is  small.  In  large 
part  it  consists  of  children  escorted  by 
their  science  teachers.  Possibly  because 
it  is  the  .Atomic  Energy  Commission's 
most  accessible  installation,  people  do 
not  consider  this  "doorway  to  the 
future"   important. 


INTRODUCING  .  .  . 

( i'.iiiiliiiiii  il  jro/ii    f>tif:i-    16) 
hull    success    in    the    future,    which    we 
know  will  be  his. 

DR.  R.   H.  ALMY 

Dr.  ( i.  .\1.  .Alniy,  .Associate  Head  ot 
the  I'hysics  Department,  came  to  the 
University  of  Illinois  in  1930.  Dr. 
Alniy  received  his  Hachelors  Degree  and 
Masters  Degree  at  the  I  niversity  of 
Nebraska  and  his  Doctors  Degree  at 
Har\ard.  Immediately  following,  he 
starred  to  work  at  the  L  iiiversity  of 
Illinois.    Dr.    .Alm\    is  a   member  of   the 


DR.  R.  H.  ALMY 

Sigma  Zi  Honorary  Scientific  Societx 
and  the  Phi  Heta  Kappa  Schola-.tic 
Honorary  Fraternit\'.  He  also  helps 
sponsor  the  Ph\sics  Club  at  the  I  ni- 
versity of  Illinois.  .Approximately  six- 
teen Ph.D.  theses  h.i\e  been  under  his 
supervision. 

Dm-ing  World  War  II  Dr.  Almy 
worked  in  co-operation  with  Allis  Chal- 
mers for  the  Office  of  Scientific  Re- 
search and  Development.  The  purpose 
being  the  study  of  radiograph)  b\  means 
of  the  betatron.  An  important  develop- 
ment result  from  the  co-operation  with 
Ralph  Hursh  of  the  Ceramic  Kngineer- 
ing  department.  This,  being  an  air  tight  3 
vacuum  tube  made  of  porcelain,  put  an  'j 
end  to  the  mvA  of  constant  pumping. 

Dr.  Alni\  beliexes  that  despite  it: 
\er\  rapid  advancement,  the  field  of  en 
gineering  requires  relatively  few  fun 
damentals   of   science    and    mathciu.itics 
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LONGEST   SPAN    IN   THE  WORLD 


IN  BRITISH  COLUMBIA  the  longest  span  in  the 
world  has  been  completed.  More  than  two  miles  in 
length,  it  crosses  Lake  Kootenay  and  is  part  of  an 
electrical  transmission  line  of  the  Kootenay  Light  and 
Power  Company, 

The  span  consists  of  three  cables,  each  an  inch  and 
a  quarter  in  diameter.  At  the  west  side  of  the  lake, 
the  cables  are  suspended  from  three  80-foot  towers 
located  on  a  high  bluff.  On  the  lower  east  shore  a 
single  375-foot  tower  is  used. 

The  tailor-made  cables  were  designed  for  high 
strength  and  light  weight  by  Roebling.  High  tensile 
Roebling  steel  wires  were  used  because  other  con- 
ductive materials  \vould  collapse  from  their  own 
weight  in  a  two-mile  span. 

Roebling  was  outstandingly  qualified  to  meet  the 


requirements  of  this  history-making  installation. 
Through  every  manufacturing  process,  Rocbling's 
steel  mills  and  wire  rope  plants  were  backed  by  the 
engineering  resources  of  its  Electrical  Wire  and  Cable 
Division  and  the  unparalleled  experience  of  the 
Roebling  staff  in  the  design  and  construction  of  sus- 
pension bridges. 

We  are  proud  that  in  the  Kootenay  span  we  have 
helped  achieve  another  engineering  "first".  .  .  and 
that  the  full  range  of  Roebling  wire  and  wire  products 
is  helping  industry  in  the  huge  emergency  production 
task  which  it  is  doing  so  well.  John  A.  Roebling's  Sons 
Company,  Trenton  2,  New  Jersey. 
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Resea 
Universil 


Above:  Cloud  chamber  resgarch  with  300  mev  betatron.  Chamber  at 
right,  screening  magnet  in  center,  betatron  in  rear.  (I.  to  r.)  Professor 
Donald  W.  Kerst,  C.  Robert  Emigh.  Below:  Professor  Ralph  E.  Meagher 
examines  one  of  the  40  cathode-ray  tubes  which  composes  the  memory 
of  the  ORDVAC.  The  ORDVAC  is  an  electronic  digital  computer  built  by 
the  University  for  Ballistical  Research  Laboratories  at  Aberdeen,  Maryland. 


Professor  F.  G.  Ctroub  with  3-foot- 
high  pressure  bioler  for  boiler  re- 
search. 
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at  the 
F  Illinois 


rofessor  John  C.  Guillou  inspect- 
ig  a  new  highway  drainage  gate 
esigned  by  research  at  the  U.  of 
It  admits  twice  as  much  water  as 
id  old  design  and  will  save  $500,- 
00  on  Chicago  Congress  super- 
ighway    alone. 


Above:  Professor  Kerst  with  the  original  betatron  which  he  constructed 
at  the  University  of  Illinois  in  front  of  the  new  betatron.  Below:  Model 
of  Illinois  Highway  460  bridge  over  Wabash  river  flood  plain  built  by 
U.  of  I.  engineers  who  found  way  to  tame  eddy  which  threatened  to  drop 
bridge  into  40-ft.-deep  hole  by  constructing  dikes  100  ft.  upstream  to 
direct  the  water  under  the  bridge. 
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/  A  .V  uistruntt-nts  "From  Coal  Pile  to  Hu.-^  liar-  m  c-ntnd  ^tattnns  amtml  r, 


Electro-Chemograph 


Like  to  Play  a  Part 
-^j^^Jl^      in  Scientific  and  Industrial  Progress? 


•  Because  instruments  are  basic  both  to  industrial 
and  to  scientific  work,  the  instrument  field  ranks 
high  in  opportunity.  As  long  as  men  make  pig  Iron 
or  pills,  guns  or  butter,  rockets  or  kilowatts  or  gaso- 
line, industry  will  use  more  and  more  instruments  on 
the  production  line.  As  long  as  scientists  "unscrew 
the  inscrutable"  they  will  ntsed  instruments  for  col- 
lege. Government  and  industrial  research. 

As  a  result,  L&N  job  opportunities  are  quite 
varied.  Openings  in  sales  engineering  utilize  technical 
training  in  the  examination  of  processes,  and  in 
selection  and  application  of  correct  instruments  in 
industrial  plants.  Other  openings  are  in  research, 
product  development,  production,  advertising,  in- 
spection and  other  operations. 

We  make  automatic,  balance-type  electrical  in- 
struments for  controlling,  measuring  and  indicating 
temperature,  chemical  concentration,  combustion, 
frequency  and  load,  flow  and  other  conditions.  We 
make  heat-treating  process  equipments.  We  make 
laboratory-typ)e  instruments,  in  forms  for  scientists 
from  freshman  to  Ph.D. -plus. 


Our  chosen  portion  of  the  automatic  control  and 
instrument  field  is  in  liigh-precision,  high-dependabil- 
ity equipment.  Commercially,  we  are  one  of  the 
leaders;  we  have  grown  in  every  decade  of  our  history, 
and  continue  to  grow.  And  we  are  innovators;  we 
pioneered  many  basic  developments  .  .  .  are  pioneer- 
ing others,  and  will  continue  to  do  so. 

Personnel-wise,  the  Company's  policies  are  modern 
and  progressive.  We  have  long  had  group  insurance, 
hospitalization,  pensions  and  financial  assistance  for 
post-college  education.  Compensation  includes  profit- 
sharing  as  well  as  salary.  L&N  will  continue  to  offer 
present  opportunity  and  a  substantial  future. 

Why  not  have  a  chat  with  our  nearest  District 
Office  Manager?  Or  if  you  prefer,  write  our  Per- 
sonnel Manager,  4915  Stenton  Ave.,  Phila.  44,  Pa. 


LEEDS 
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NORTHRUP 

aHtormiUc  controls    .  furnaces 


Atlanta 
Boston 
liufTalo 
Chicago 


Hnrtford 
Houston 
Lofl  Angele 


Seattle 
St   Louis 
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/  an  AIRCRAFT  engineer  ? 

I  t 

\  But  I  haven't    majored  in  ,' 


aeronautical  engineering 
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'   That  doesn't  matter.  > 
Lockheed  can  train  you. . . 
\^     at  full  pay I 


It's  your  aptitude,  your  knowledge  of  engineering  principles, 
your  degree  in  engineering  that  count. 

Those  — plus  the  opportunity  Lockheed  is  offering  you-are  all  you  need  for  a 
career  as  an  aircraft  engineer.  In  Lockheed's  special  program  for  engineering 
graduates,  you  may  go  back  to  school,  or  you  may  convert  to  aircraft  work  by 

doing— on-the-job  training.  But  whichever  it  is,  you  receive  full  pay  while  learning. 

But  Lockheed  offers  you  more  than  a  career.  It  offers  you  a  new  life,  in  an  area 
where  living  conditions  are  beyond  compare.  Outdoor  living  prevails  the 
year-'round.  Mountains,  beaches  are  an  hour  from  Lockheed. 

See  your  Placement  Officer  today  for  the  details  on  Lockheed's  Aircraft  Training  Program 
for  engineers,  as  well  as  the  better  living  conditions  in  Southern  California. 

If  your  Placement  Officer  is  out  of  the  illustrated  brochures 
describing   living  and  working  conditions  at  Lockheed, 
write  M.  V.  Mottson,  Employment  Manager. 


^r'r///r^f/K.z 


raft  Corporation 


Burbank,  California 


This  Plane  made  History 


The  P-38  Lightning-  first  400  i 
per  hour  fighter-interceptor,  the 
"fork-tailed  Devil"  that  helped 
win  World  War  II. 


This  Plane  is  making  History 


The  Super  Constellation-  larger,  faster, 
more  powerful;  the  plane  that  bridges 
the  gap  between  modern  air  transport 
and  commercial  jet  transport. 

This  Plane  will  make  History 


The  jet  of 

the  future- the  plane 

you  will  help  create— 

belongs  here. 


This  plane-  which  exists  only  in 
the  brain  of  an  engineer  like  yourself 
-  is  one  reason  there's  a  better 
future  for  you  at  Lockheed.  For 
Lockheed  will  always  need  engineers 
with  ideas,  engineers  with 
imagmation,  engineers  who  build 
the  planes  that  make  history. 


DECEMBER,    1952 


47 


TECH  .  .  . 

( (jOiitiniud  from  /tiigi'  JS) 
Tliesi'  four  groups  arc  mailed  to  Cham- 
paign, to  Urbaiia,  to  Illinois,  and  to 
outside  areas.  The  magazines  in  the 
groups  which  are  mailed  to  Champaign 
and  I  rbana  go  to  students  and  tacult\. 
The  third  group  includes  magazines 
which  go  to  the  Navy  Pier  branch,  and 
other  readers  in  the  state.  The  last 
group  is  composed  of  all  the  magazines 
which  are  sent  out  of  the  state.  These 
'I'lchnographs  eventually  find  their  way 
to  all  parts  of  the  United  States  and 
even  to  some  foreign  countries. 

However,  after  these  magazines  have 
been  mailed,  there  is  still  a  large  num- 
ber left  to  be  distributed  to  various 
places  and  people.  Some  of  the  Tcch- 
nographs  are  taken  to  the  bookstores  to 
be  sold  as  single  copies.  Lach  firm  that 
advertises  in  the  Tcrliiiogra/>h  is  sent  a 
free  copy.  Littrell-Murray-Rarnhill, 
Inc.,  the  company  which  handles  the 
procurement  of  advertising  from  large 
companies,  is  sent  several  copies  for  its 
use.  Engineering  College  Magazines 
A.ssociated,  of  which  the  Technograt>h  is 
a  member,  is  the  headquarters  of  allying 
association  for  twenty-seven  engineering 
college  magazines,  gets  twenty-six  ex- 
change copies.  The  copies  are  sent  to 
the  E.C.M.A.  in  exchange  for  a  mag- 
azine from  each  of  the  other  schools. 
The  officers  of  the  E.C.M.A.  also  get 
a  copy  of  the  Technografih.  A  large 
number  of  the  Technographs  are  sent 
to  high  schools  throughout  the  state 
through  the  support  of  the  College  of 
Engineering.  A  smvey  conducted  last 
spring  shows  that  the  high  schools  are 
very  appreciative  of  this  service  and  that 
they  desire  to  continue  receiving  the 
Technographs. 

The  third  problem  about  which  the 
circulation  manager  perspires  freely  is 
the  subscription  sales.  The  actual  selling 
of  the  subscriptions  is  carried  on  by  the 
entire  staff  during  campaigns  which 
usually  take  place  at  the  beginning  of 
each  semester.  The  subscriptions  are 
sold  on  a  whole  year  or  a  half  year 
basis.  In  order  to  boost  the  efficiency 
of  the  campaign,  booths  are  placed  in 
the  engineering  buildings  and  the  sales 
are  made  from  there.  A  periodical  is 
very  dependent  on  its  circulation.  It  is 
not  the  money  that  it  receives  from  a 
large  number  of  sales  that  keeps  a  mag- 
azine aloft,  but  the  advertisement  that 
it  can  obtain  because  of  a  large  circu- 
lation. 

The  advertisement  carriei!  on  in  the 
Technogrdph  by  large  firms  is  handled 
by  the  general  advertising  manager.  All 
of  these  advertisements  are  obtained  for 
the  Teihnograph  and  other  engineering 
college  magazines  by  Littell-Murray- 
Barnhill,  Inc.  The  first  notice  that  the 
Teihnograph    receives    of    a    company's 


desire  to  advertise  is  a  contract  from 
Littell-.Murray-Harnhill,  Inc.  It  is  stat- 
ed on  the  contract  who  is  buying  the 
advertisement,  the  price  and  si/e,  and 
the  issues  the  ad  is  to  he  run  in  tiie 
magazine.  The  contract,  however,  is 
not  the  order  for  the  ad\ertisement  and 
the  firm  cannot  be  held  to  the  contract. 
The  actual  authorization  to  run  the  ad 
is  the  insertion  order.  The  order  shows 
the  purchaser  what  issue  it  shall  appear 
in,  tlie  price  and  size,  and  an  identifi- 
cation of  the  cut.  The  last  thing  to  ap- 
pear  from  Littell-Murray-Barnhill, 
Inc.,  is  the  ad  itself. 

A  record  is  kept  with  a  list  of  all  the 
firms  who  have  contracts  to  advertise 
in  the  Terhnograph.  Each  month  this 
list  is  checked  with  the  insertion  orders, 
and  the  cuts  to  make  sure  that  all  of 
them  are  in  our  hands.  If  anything  is 
missing,  a  letter  is  sent  to  Littell- 
^lurray-Barnhiil,  Inc.,  to  find  out 
what  happened. 

At  a  scheduled  time,  the  staff  gathers 
up  all  the  cuts  and  carries  them  to  the 
printers.  The  staff  then  pulls  two 
proofs  of  each  advertising  cut.  One  set 
is  used  in  the  dummy  and  the  other  set 
is  checked  out  for  errors.  These  proofs 
are  returned  to  the  printers  at  the  same 
time  the  galley  proofs  go  back. 

The  general  advertising  manager  also 
has  to  make  a  report.  The  report  must 
include  who  advertised  in  the  magazine, 
and  the  size  and  price  of  the  advertise- 
ment. This  report  has  to  be  turned  over 
to  the  mini  Publishing  company  along 
with  a  magazine  which  has  the  prices 
marked  on  each  side  of  the  advertise- 
ments. A  list  of  the  advertisers  must 
also  be  supplied  to  the  circulation  man- 
ager so  he  can  send  a  magazine  to  each 
of  the  firms. 

The  advertisements  which  are  placed 
in  the  Terhnograph  by  local  business- 
men come  under  the  jurisdiction  of  the 
retail  advertising  manager.  This  adver- 
tising is  solicited  by  the  personnel  on  the 
retail  advertising  staff.  The  first  step 
in  the  procedure  for  obtaining  these  ads 
is  to  draw  them  up.  The  salesmen  then 
visit  the  various  businessmen  to  sell 
them  the  ad  which  was  drawn  up  for 
their  store.  When  the  contract  is  made, 
the  advertiser  can  either  approve  the 
advertisement  as  it  is  or  fix  it  to  suit 
himself.  The  ads  are  then  turned  over 
to  the  mini  Publishing  compan\'  where 
they  are  made  up  in  type  form.  After 
the  printer  pulls  proofs  of  these  ads, 
the  advertiser  has  a  chance  to  check  his 
advertisement  for  errors  before  it  goes 
to  press.  An  extra  set  of  these  proofs  is 
also  returned  to  the  office  to  be  used 
in  the  dummy. 

The  retail  advertising  manager  must 
also  keep  a  record,  make  out  a  report, 
and  send  a  list  of  the  advertisers  to  the 
circulation  manager,  just  as  the  general 
advertising  manager  does. 


In  every  organization  which  expects 
to  prosper,  new  ideas  are  born.  The 
Terhnograph  has  its  little  baby  also. 
I  his  idea  is  the  statewide  advertising 
department.  The  purpose  of  this  de- 
partment is  to  get  more  Illinois  firms 
to  ad\ertise  and  represent  themselves  in 
the  Illinois  Terhnograph.  Although  this 
department  is  still  in  its  promotional 
state,  a  great  deal  of  .trouble  has  been 
taken  to  procure  a  list  of  prospects. 
Letters  have  been  sent  to  some  of  these 
firms  to  acquaint  them  with  the  advant- 
ages of  ad\ertising  in  the  Terhnograph. 
It  is  very  possible  that  in  the  future 
this  new  idea  will  take  the  form  of  a 
a  per  m  a  n  e  n  t  m  e  m  b  e  r  on  the 
'Teehnograph. 

W  i  t  h  o  u  t  advertising,  a  periodical 
cannot  be  published.  Without  circula- 
tion, there  will  be  no  advertising.  With- 
out publicit)',  there  is  no  circulation. 
These  three  statements  all  add  up  to 
prove  that  publicity  is  a  very  important 
factor. 

The  publicity  for  the  Illinois  Terh- 
nograph is  handled  by  the  circulation 
manager.  Write-ups  for  the  magazine, 
for  the  staff  meetings,  and  for  other 
publicity  are  carried  in  The  Daily 
mini.  The  News-Gazette,  and  the 
Champaign-Urbana  Courier.  The  pub- 
licity comes  from  posters  on  the  bulletin 
boards  and  the  Terhnograph  blotters. 
However,  there  are  plans  for  widening 
this  department  considerably. 

The  laurels  of  this  magazine  rest  on 
two  men — the  editor  and  the  business 
manager.  It  is  their  duty  to  see  to  it 
that  the  above  operations  are  carried 
out  and  co-ordinated,  and  only  through 
co-operation  of  the  entire  student  body 
will  this  magazine  be  able  to  keep  up 
its  great  progress. 


ELECTRONICS  .  .  . 

(  (',<intinii(  d  from  page  9) 
developed  especially  for  this  type  of 
application.  It  is  capable  of  multiplying 
feeble  photoelectric  current  by  an  aver- 
age value  of  600,000  times,  and  its 
frequency  response  is  flat  up  to  about 
50  megacycles. 

The  output  of  the  pidse  amplifier  is 
fed  into  a  32  channel  analyzer  for 
pulse  height  analysis.  The  pulse 
height  is  proportional  to  the  energy  of 
single  particles.  Particles  detected  in- 
clude gamma  ravs,  beta  particles  and 
alpha  particles. 

IVIany  new  electronic  devices  such 
as  the  multiplier  phototube  referred  to 
have  been  developed  recently  because 
of  the  inadequacies  of  older  devices, 
like  the  geiger  counter. 

The    geiger    counter    would    indicate 
the    presence   of    a   particle,    but    it   was 
very   difficidt   to   gather   reliable   infor- 
mation  from   it  on   the  speed  or  energy 
(Continued   on   page   50) 
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What 

Is  this 

Machine? 


a  vertical 
miller 
a  grinding 
machine 
a  broaching 
machine 
a  contour 
shaper 


It  is  a  grinding  machine  —  speci- 
fically, the  new  Norton  Propeller 
Blade  Huh  Grinder,  used  to  grind 
the  external  surfaces  of  the  huhs  of 
aircraft  propeller  hiades 

A  Typical  Norton  Development 

This  specialized  Norton  machine 
brings  unusual  efficiency  to  propeller 
grinding  operations.  As  shown,  the 
propeller  blade  is  held  vertically  — 
by  a  workholding  fixture  on  a  work 
spindle  with  an  anti-friction  bearing 
—  a  new  departure  that  avoids  the 
errors  normally  caused  by  deflection 
when  the  blade  is  held  horizontally, 
as  in  conventional  methods. 

The  new  Norton  grinder  has  many 
other  improved  features  adding  uj) 
to  greater  sped,  accuracy  and 
simplicity  of  o[)(Tation.  And  it  re- 
quires considerably  less  floor  space 
than  do  horizontal  machines 
adapted  for  the  same  jjurposc. 

The  Broadest  Line 

The  Norton  line  of  grinders  and 
lappcrs  is  the  most  com])lete  offered 
by  any  single  manufacturer.  It  runs 
from  small  machines  for  the  tool 
room  to  high  precision,  high  volume 
units  for  heaviest  production  line 
duty.  Ef|uipi)ed  with  Norton 
.ibrasive  wheels  these  machines  form 
unbeatable  combinations  for  effi- 
cient, economical  grinding. 


To  Future  Technicians 

As  the  world's  largest  manu- 
facturers of  abrasives  and  abrasive 
products,  Norton  supplies  basic 
tools  to  all  industry.  To  young  men 
now  planning  ahead,  a  career  with 
Norton  offers  exceptional  opportu- 
nities for  "making  better  products  to 

make   other  i)roducls 

i)etter." 

Free  Booklet  describe. 

and  illustrotes  representative 
types  of  Norton  grinding  and 
lopping  machines.  Write  for 
your  copy. 


y 

Guy  D.  Melcalf,  B.  S.,  E.  E.,  Worcester  Polytechnic 
Institute  '49,  checks  smoothness  of  master  cam 
spindle  with  specially  designed  electronic  equip- 
ment  —  in  connection  with  his  work  on  Norton  cam 
and  contour  grinders. 


NORTON 

Qt\akin(j  better  products  to  make  other  products  better 

V     li»INOI"G  WHEELS  ('        OILSIONES^^T    SBRaSIVE   PJPER  «  ClOTH^^^ 


f 


REFIItCTORIES.  POROUS  MEDIUMS  (  UBORlTORy  WIRE 
GRINDING  1   LIPPING   MACHINES 


i  NON  SLIP  FLOORING 


'f^^\     BORON  CARBIDE  PRODUCTS 


NORTON  COMPANY,  WORCESTER  6,  MASSACHUSETTS 
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( Cnnltiiiii  <l  jriim    p/is:i    4S) 
of     the     particle,     or     tlic     number     ot 
particles. 

Very  fast  ami  litu-ar  circuits  haii  to 
be  (Icvelopeil  —  circuits  which  would 
indicate  and  record  the  presence  of  a 
particle  in  a  time  of  the  order  of  one- 
tenth  microsecond.  Puis  e  amplifiers 
which  would  amplify  pulses  of  one  to 
ten  microseconds  duration  iiad  to  be 
built.  The  scintillation  crystals  are  a 
great  improvement  o\er  the  geiger 
counter,  but  without  the  multiplier 
phototube  and  the  fast  amplifiers,  the 
reaction  of  the  crystals  could  ne\er  be 
accurately    recorded. 

Another  phase  of  research  now  under 
way  in  the  Physics  Department  is  the 
work  being  done  by  Professor  Bardeeti 
on  semi-conductors  and  transistors.  The 
proiHMties  of  germanium  and  silicon 
are  being  investigated  in  order  that 
new  and  better  transistors  might  be 
developed. 

Professor  Slichter  is  conducting  re- 
search in  nuclear  magnetic  resonance. 
It  is  known  that  nuclei!  act  both  as  bar 
magnets  and  gyroscopes.  The  magnetic 
strength  of  various  nucleii,  and  their 
interaction  with  their  surroundings,  i.e., 
with  electrons  and  other  particles  mak- 
ing up  matter,  is  being  investigated. 


The  nucleus,  acting  as  a  gyroscope, 
precesses  when  torque  is  applied  to  its 
axis,  the  precession  being  proportional 
to  the  magnetic  strength.  .>\  txpical 
rate  of  precession  is  between  111  ami 
20  megacycles. 

This  is  detected  b\  placing  the  nu- 
cleus under  investigation  ( for  instance, 
the  hydrogen  in  water  in  a  test  tube) 
in  a  coil.  An  alternating  voltage  is 
applied  to  the  coil  and  an  alternating 
magnetic  field  is  set  up  about  the  water. 
When  the  frequency  of  this  alternating 
voltage,  or  alternating  magnetic  field 
is  equal  to  the  rate  of  precession,  the 
two  are  in  resonance  and  the  resistance 
of  the  coil  is  found  to  increase,  causing 
a  change  in  \oltage  across  the  coil.  This 
change  in  \oItage  is  very  minute,  a 
fraction  of  a  microvolt,  the  accurate 
measurement  of  which  necessitated  the 
de\el()pment  of  ver\'  accurate  and  sens- 
itive bridge  circuits  and  meters. 

Electricity  ami  electronics,  though  in 
itself  is  not  being  investigated  to  any 
great  extent,  nevertheless  plays  an  im- 
portant role  in  physics  research.  The 
Physics  Department  at  the  University 
of  Illinois  places  such  importance  on 
electronics  that  it  has  equipped  and 
maintains  a  special  electronic  work 
shop  in  the  Physics  Building  where  new 
designs  of  electronic  equipment  are 
constructed   and    tested. 


COMPUTER  .  .  . 

(CoiltllllHtl    jl  1,111     pIl^C     20) 

input  \()lt.ige  to  tlu  l(l,.i(ll)-ohm  resistor 
to  drop  from  JIO  volts  to  Uid  volts. 
The  result  is  that  the  tour  \(iltages  are 
in  3(l-volt  steps,  being  .204,  1,54,  104, 
and  54  volts  respectively.  The  time 
required  to  propagate  a  carry  through 
the  40  stages  of  the  adder  is  12 
niicro.seconds. 

The  digit  resolver  is  required  to  con- 
vert the  adder  voltages  back  to  digital 
information.  The  addend  and  augend 
come  into  the  adder  from  the  accumu- 
lator and  the  number  register,  and  the 
sum  is  returned  to  the  accumulator  after 
pa.ssing  through  the  digit  resolver.  It  is 
the  fimction  of  the  digit  resolver  to 
distinguish  those  sums  having  the  digit 
1  left  in  a  stage  from  those  having  a 
zero.  The  former  are  the  quantities  1 
and  3  (having  binary  representation  01 
and  11)  while  the  latter  are  the  quanti- 
ties 0  and  2  (having  binary  representa- 
tion 00  and  10).  The  digit  resolver  thus 
furnishes  0  volts  for  the  accumulator  if 
the  adder  output  is  204  volts  or  104 
volts  and  furnishes  — 10  volts  if  the 
adder  output  is   154  volts  or   54  volts. 

Dm  to  txlrciiu  Iciii^lh  this  iir/irle 
ivill  In  inntuuud  in  next  month's  1  ech- 
nograph. 


Elimination  of  wasteful  friction  is  a  constant  battle  con- 
fronting Industry.  Out  on  the  job  .  .  .  irrespective  of  your 
engineering  role  .  .  .  you'll  be  coming  to  grips  with  this 
problem. 

In  the  past.  Industry  has  learned  to  rely  upon  SCjIF  for 
practical  solutions  to  anti-friction  bearing  problems. 

In  the  future  —  more  than  ever  before  —  engineers  can 
look  to  SDSF"  for  the  finest  in  bearings,  plus  help  in  putting 
the  right  bearing  in  the  right  place.    '^^* 

SKP-  INDUSTRIES,  INC.,  Philadelphia  32,  Pa. — 
manufacturers  of     SCotP"   and  HESS-BRIGHT  bearings. 


STT^ 


fii^yly^P  Air  Conditioning  and  Refrigeration  Serve 
Largest  Super -market  in  Middle  West 

Bettendorf's  new  store  in  St.  Louis  measures  164  ft.  by  160 
ft.,  has  200  employees.  Two  NEW  "ECLIPSE"  compressors 
provide  air  conditioning,  while  seven  other  Frick  units  cool 
eleven  rooms  —  for  meats,  bakery  products,  vegetables, 
■frozen  foods,  process  work,  etc. 

Installation  by  L.  V.  Fleiter  Co.,  St.  Louis  Distributors  who 
^  have    put    Prick    cooling 

equipment     in     five     other 
super-markets  recently. 

Thr  Frick  Griulutilv  Training 
Course  in  Rrfrigeralion  and 
Air  Conilitioning.  opcraled  over 
30  years,  offers  a  career  in  a 
f,';olfl>lg  industry. 


BALL  AND  ROLLER  BEARINGS 


Fricl   NEW   "ECLIPSE"   Co 
BcttendorCs  Super  Marie 


Afic  Builden  of  Power  fanning  and  Sawmill  Motfiinerf 
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Ailveiitiires 


III 


lKesoar€*li 


THIS  NEW  FLASH  POINT  TESTING  MACHINE  is  so  accurate  tliat  a 
sample  with  as  liltle  as  1/10  of  1'  c  unsafe  material  in  it  will  cause 
a  rejection.  Recently  developed  by  Standard  Oil's  Enfjineering 
Research  Department,  this  revolutionary  device  reduces  the 
average  time  from  20  minutes  for  a  flash  test  to  two  and  a  half 
minutes,  avoids  human  errors  in  testing  flash  point,  can  be  used 
right  at  the  loading  rack. 


The  flash  point  testing  problem  that  was 
solved  with  the  machine  shown  above  is 
only  one  of  the  many  problems  presented 
to  Standard  Oil's  new  and  growing  Engi- 
neering Research  Department. 

In  the  last  few  years,  it  has  developed 
and  put  into  operation  instruments  to 
measure  vapor  pressure,  ir)8"  point,  acid- 
ity and  viscosity.  Ultrasonic  generators 
have  been  built  for  general  use  in  provid- 
ing energy  for  experimental  purposes. 
The  department  is  studying  application 
of  radioactive  isotopes  to  instrumenta- 
tion and  control  problems  related  to  re- 
finery operation. 

One  of  our  research  divisions  is  carry- 
ing out  an  extensive  theoretical  study 


of  stresses  in  pressure  vessels  having  flat, 
conical,  hemispherical,  toriconical  or  tor- 
ispherical  heads. 

In  our  work  on  product  evaluation,  we 
have  developed  a  new  test  for  quenching 
oils  based  on  the  fundamental  heat 
transfer  relationships  involved. 

Problems  such  as  these  are  the  daily 
fare  of  Standard  Oil's  Engineering  Re- 
search Department.  Here  is  a  challeng- 
ing opportunity  for  young  men  with 
advanced  training  in  chemistry  and 
engineering.  Many  and  varied  problems 
continually  arise  in  the  design,  construc- 
tion and  operation  of  petroleum  industry 
equipment. 


Standard  Oil  Company 


910  South  Michig 


nue,  Chicago  80,  Illinois 
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NAVY   PIER  .  .  . 

( l.rinii/in,  il  from   page   22) 
change  office.  The  Dickens  office  con- 
tacts,  via   an   "idle-path"   to  the    Edf^e- 
water  exchange  through   "trunk   h'nes." 

If  an  Kdgewater  hne  is  "availahh'" 
(dear),  the  "Switching"  frames  ami 
"Controlhng"  frames  process  the  hist 
four  digits  dialed  into  the  "Originating 
sender"  (Dickens)  which  relays  this 
information  to  the  "Terminating  sen- 
der" (Kdgewater).  The  "Terminating 
sender"  c  o  n  tact  s  a  "Terminating 
Marker"  which  in  turn,  connects  itself 
to  the  "called  line"  (ED  4-5678).  The 
terminating  "Marker"  tests  "axailahil- 
ity"   of   the    "called    line." 

If  the  "called  line"  is  clear,  the 
"Terminating  Marker,"  "Terminating 
Sender,"  and  the  "(Originating  sender" 
and  "Marker"  disconnect  themselves 
from  the  subscribers  line  and  the  phone 
begins  to  ring.  "Call  completed."  It 
takes  only  one  thin  dime  to  place  in 
operation  complex  equipment  that  is 
worth  millions  .uul  it  only  takes  l.vl4 
seconds. 

More  lies  beneath  the  surface  of  this 
explanation.  Nothing  has  been  men- 
tioned of  all  the  additional  equipment 
that  is  required  to  generate  emergency 
power,  signal  "break-downs"  in  the  ex- 
change office,  the  "hee-haw"  signal  (no 
such   number). 

After  the  tour,  visiting  students 
were  addressed  by  executives  of  West- 
ern Electric  who  stressed  the  need  for 
electrical  and  mechanical  engineers  in 
their  own  company.  They  also  invited 
students  to  participate  in  the  Western- 
Electric   cooperative    Educational    Plan, 


Technician       testing       a      computer 
frame  with   a   pre-perforoted   tape. 

an  in-service  (plus  university)  tiaining 
program. 

W^'stern  Electric  served  a  delicious 
luncheon  to  the  hungry  touring  engi- 
neers before  their  inspection.  An  eve- 
ning program  followed.  After  dinner 
in  the  Midwest  Engineer's  Building  in 
downtown  Chicago,  the  group  was  ad- 
dressed by  Dr.  J.  W.  McRae,  vice- 
president  of  the  Bell  Laboratories,  New 
York.  His  theme  was  "The  Young 
Engineer  in  a  Large-Development 
Organization." 

Each  student  present  was  "assigned" 
to  a  sponsor  who  was  a  personage  in 
such  companies  as  (leneral  Electric, 
Westi'nghou.se,  Commonwealth  Edison, 
Standard  Oil  and  others.  Students  and 
sponsors  met  before  the  dinner  in  an 
hour  of  fellowship. 


MATHEMATICS  REQUIREMENTS 

.According  Xu  Dean  I'leilerick  Tre- 
zise,  there  is  a  grave  shortage  of  quali- 
fied engineers. 

Several  projects  have  been  started  to 
alleviate  this  p  i' o  b  1  e  m  .  Engineering 
alumni  are  to  work  through  the  high 
schools  by  counseling  students,  finding 
out  what  people  think  about  the  Uni- 
versitv'  of  Illinois,  and  by  promoting 
scholarships    from    organizations. 

The  mathematics  requirements  for 
entiance  into  the  College  of  Engineer- 
ing have  been  raised  (as  of  June,  1953). 
The  college  will  require  high  school 
g  r  a  d  u  a  t  e  s  to  have  four  years  of 
speci  f ied   mathematics. 

CHICAGO'S  LONGEST  AND  SHORTEST 

Chicago  has  engineered  the  shortest 
street   in    the   world — Longmeadow. 

Longmeadow  Street  is  only  31.6  feet 
long  and  has  only  one  side.  The  other 
(west  side)  is  all  taken  up  by  the  inter- 
section of  two  streets  —  Lenox  and 
Devon. 

The  street  has  only  recently  appeared 
in  city  maps,  a  direct  result  of  the 
checking  of  Howard  C.  Brodman, 
superintendent  of  the  bureau. 

The  one  lot  on  the  street  has  no 
address  because  the  building  faces 
Devon. 

Chicago's  longest  street  is  also  the 
longest  in  the  world.  It  is  Western 
Avenue,  which  runs  for  23.5  miles,  and 
has  the  longest  block  in  the  world, 
between  111th  and  115th,  more  than 
half  a  mile. 

You  will  see  that  Engineers  are 
somewhat  responsible  for  the  contention 
of  non-Chicagoans  that  there  are  48 
states  AND  Chicago,  that  we  have  the 
longest  street  in  the  world,  the  shortest 
street  in  the  world,  the  greatest  railroad 
center  and  yards,  the  busiest  airport, 
and  the  largest  stockyards.  Engineers 
are,  without  doubt,  responsible  for  the 
greatest  industrial  empire  in  steel,  as- 
sembly and  manufacturing.  Consequent- 
ly, the  Pier  Technograph  reporters  and 
editors  w-ill,  from  time-to-time,  report 
on  engineering  developments  in  this 
area.  We  at  Navy  Pier  have  a  vantage 
|ioint  that  contributes  richly  to  our  con- 
stant education  and  development.  If 
vou  h.-ive  a  pet  project  or  interest,  if 
vou  have  a  desire  for  knowledge  of 
buildings,  bridges,  streets,  city  planning, 
assembly  and  manufacturing  processes, 
research,  etc.  Just  drop  us  a  card.  We 
like  to  go  snooping  (engineer-wise) 
ourselves! 


As  cable  moves  down  the  length  of  this  shop,  It  is  sheathed  with  Depeth 
—a  polyethylene  and  a  thin  outer  layer  of  lead. 


I   serve  a  purpose  to  this  school, 
Cin  which  no  man  can  frown — 
I    quietly  sit  in   class, 
.And   keep  the  average  down. 

(Nebraska    Blue    Print) 
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This  is  the  Boeing  team's  jet  heavyweight 


Here  is  a  flight  shot  of  the  giant 
Boeing  B-52  Stratofortress.  An  eight- 
jet  heavy  bomber,  the  Stratofort  is  a- 
last,  husky  teammate  to  the  B-47 
Stratojet  medium  bomlicr.  It's  15-^  feet 
long,  measures  185  feet  from  wing-tip 
to  wing  ti|5,  and  is  powered  by  eight 
Pratt  &  Whitney  J-57  engines.  Speed 
and  other  performanee  details  are  earc- 
fully  guarded  secrets. 

This  Boeing  jet-bomber  team  js  an 
other  example  of  the  trail-bla/ing  that, 
for  35  years,  has  kept  Boeing  engiieers 
at  the  head  of  the  design  parade. 


If  you  measure  up  to  Boeing  stand- 
ards, you  can  share  this  Boeing  pres- 
tige. You'll  work  with  men  renowned 
in  their  fields  on  such  challenging 
projects  as  guided  missiles,  nuclear- 
powered  aircraft,  and  the  exploration 
of  supersonic  flight. 

You  can  work  in  Seattle  in  the 
Pacific  Northwest,  or,  if  you  prefer,  at 
Wichita  in  the  Midwest.  Boeing  pro- 
vides a  generous  moving  and  travel 
allowance,  offers  you  special  training, 
a  salary  that  grows  with  you  — and  a 
fuliire  of  almost  limitless  ranoe. 


PLin  n«ir  to  liiiilil  your  rarorr  as  a 
iiK'iiilicr  of  itoriii;;'-.  ilUliii;;iii>lii-(l  Kn- 
^iiiri'riii^  pcr^fiiiiit'l  aftt'r  f^railualion. 
Itoi'iiiK  has  proM-nt  and  riiturt-  opriiiiif;!* 
for  rvpiTU-iircil  aii<l  junior  fufciiift-rs 
in  all  iirMs.  for  aircraft 

•  DESIGN  •  RESEARCH 

•  DEVELOPMENT       •  PRODUCTION 

•  TOOLING 

alsf>  for  st'r\o-ni<-(-liani>iii  aiul  4'lrr- 
Ironir-  <l(-.i;;n<'r~  and  analysis,  anil  for 
ph^sirist.s  anil  niallii-inatirians  ^^ilh  aii- 
vanrrd  dogrors. 

For  further  mformoflon, 
contull  your  Placement  Office,  or  write: 

JOHN  C.  SANDERS,  Stall  Engineer— Personnel 
Boeing  Airplane  Company,   Seattle  )4,  Washington 
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there's  a  great  futurc 

in  the  195X  Pontiac! 


The  future  of  the  automobile  industry  is 
practically  unlimited.  More  than  60,000,000 
cars  are  expected  to  be  running  America's 
roads  by  1975. 

The  automobile  industry  has  shown  almost 
continual  growth  —  far  beyond  the  most 
optimistic  expectations  of  the  experts  of 
not  so  many  years  ago. 

And  while  the  industry  itself  has  shown 
this  steady  growth,  Pontiac  has  grown  even 
more  spectacularly.  Today  Pontiac  holds 
an  enviable  position.  Its  reputation  for 
quality  and  value  and  its  public  acceptance 
are  unsurpassed. 

There  is,  indeed,  a  future  with  Pontiac. 
But  more  important  is  this:  the  most 
practical   waj    to  this  great  future  is  by 


way  of  designing.  The  majority  of  all  lead- 
ing positions  in  automobile  engineering  are 
held  by  men  whose  basic  training  was  in 
designing.  It's  one  of  the  best  paths  for  the 
young  man  who  wants  an  engineering 
career  based  on  opportunity,  future  ad- 
vancement and  liberal  compensation  plus 
General  Motors  employment  benefits. 

Yes — there  is  a  great  future  for  you  in  the 
195X  Pontiac. 


T— rufpi^! 


i'<>nl!iic\  h!i,^>\  nriv  engineering  building  is  the 
induslry\s  most  moilcrn  with  every  conceivable  facility 
for  designing  better  and  better  Pontiacs. 


Pontiac 


MC      JK    DIVISION    •    PONTIAC.    MICHIGAN 
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Reynolds  expanding  production 

—  historic  chapter  in  33  years 

of  continuing  growth. 


Settling  tonks,  where  impurities  are 
seporateci   from   sodium   aluminate 


Tube    cJrowing,    one    of    mony    mill 
operations  at  Reynolds 


A  Fertile  Place  for 
Careers  to  Grow.*. 


A  broad  vista  of  opportunity  opens  up  for  college  graduates  who 
come  to  work  for  Reynolds.  7  he  phenomenal  rise  of  the  Reynolds 
Metals  Company,  known  througiiout  business  and  industry,  is 
clearly  depicted  by  the  above  chart.  The  five-fold  expansion  in 
total  production  of  aluminum  ingot  alone  spells  broad  opportunity. 
Add  to  this  the  vast  and  productive  fabricating  facilities  of  Reynolds 
—in  themselves  an  enterprise  of  considerable  proportions— and  here 
indeed  is  a  fertile  field  for  any  ambitious  engineer. 

From  bauxite  mining  through  metals  refining  and  fabrication 
to  application  engineering,  sales  and  marketing,  Reynolds  offers 
broad  career  opportunities.  Operating  27  plants  in  I  .^  states,  and 
still  expanding,  there  is  virtually  no  limit  to  what  can  be  accom- 
plished by  a  capable  graduate  engineer. 

Preliminary  orientation  in  production  and  sales.  ..direct  on-the- 
job  training. ..  liberal  insurance,  hospitalization  and  retirement 
programs ...  these  are  ill  parts  of  a  sound  personnel  policy  main- 
tained at  Reynolds. 

For  important  information  on  "your  future  in  Aluminum,"  ina'il 
the  coiij)oii.  If  you  are  definitely  interested  now,  write  direct 
to  General  Employment  Manager,  Reynolds  Metals  Company, 
3rd  and  Grace  Streets,  Richmond  19,  Va. 


REYNOLDS  ^  ALUMINUM 


Foil       for 
colorful,    protect 
labels;  olso  f< 


Reynolds  Metals  Company, 
Employment  Dept. 
Richmond  19,  Virginia 

Please  send  me,  FREE,  your  96-page  boolclel  "The  ABC's  of 
Aluminum";  olso  Ihe  44.page  book,  "Reynolds  Aluminum... 
ond  Ihe  Company  that  mokes  it." 


Address. 


-Class- 
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SKIMMING  .  .  . 

(  iiuittinuiil  friiiii  f>iif;r  If)) 
with  metal  wittiout  fjottiiiti  the  "metal- 
lic pickup"  which  might  spoil  the  color, 
bouquet  ami,  to  a  certain  extent,  the 
flavor  of  the  liquor,  were  given  before 
installation.  Metal  tanks  can  be  more 
easily  cleaned  than  those  made  of  oak. 
and  the  same  tank  can  be  used  succes- 
sively for  holding  rye  or  scotch  whiskey, 
gin,  rum,  and  other  spirits.  Also,  litt.e 
or  no  maintenance  is  required.  Advant- 
age over  glass-lined  containers  lies  in 
the  fact  that  metal  units  will  not  crack 
or  chip. 

While  metal  tanks  ha\e  been  usctl 
before,  they  have  been  essentially  for 
transient  or  blending  purposes.  Seventy- 
two  hours  was  usually  the  maximum 
time  that  liquor  remained  in  them.  Tl.c 
new  tanks  are  designed  to  liold  the 
spirits  for  periods  up  to  six  months. 

Glowing   Cobalt   Helps   in 
Construction  of  Atomic  Engine 

Twice  the  world's  present  supply  of 
radium,  which,  if  obtainable,  would  cost 
$130,000,000,  would  be  needed  to  equal 
in  intensity  the  rays  from  a  powerful 
radiation  source  recently  installed  at  the 
Knolls  Atomic  Power  Laboratory, 
which  is  operated  for  the  AEC  by 
General   Electric. 

So  intense  is  this  radiation  that  it 
causes  a  bluish-white  glow  in  the  nine- 
foot  depth  of  protective  water  under 
which  the  source  is  kept.  The  source 
consists  of  about  2.5  pounds  of  a  radio- 
active form  of  the  metal  cobalt,  known 
as  cobalt  60.  The  radiations  emitted 
are  gamma  rays  or  high-energy  X-rays. 

The  new  installation  will  be  used 
in  connection  with  its  work  on  the  de- 
sign and  construction  of  a  full-scale, 
land-based  model  of  an  atomic  power 
plant  for  U.  S.  Navy  submarines. 
Physical  properties  of  many  materials 
to  be  used  in  constructing  such  a  plant 
may  be  altered  by  the  powerful  rays 
generated  in  the  atomic  reactor,  or 
"furnace."  In  this  installation  such  ef- 
fects may  be  tested  on  a  small  scale. 

Common  glass,  for  instance,  turns  a 
deep  brown  when  exposed  to  the  rays. 
The  coloration  is  not  permanent,  how- 
ever, as  it  gradually  fades  out.  Baking 
at  a  high  temperature  will  quickly  re- 
store   the    gla.ss    to    its    original    clarity. 

The  glow  produced  in  the  water  by 
the  cobalt  is  due  to  an  interaction  be- 
tween the  gamma  rays  and  the  atoms 
of  w-hich  the  water  is  made. 

New  Instrument  Gives 
Instant  Rate  of   Descent 

An  electrical-optical  "brain"  desel- 
oped  by  North  American  Aviation  to 
give  instant  data  on  how  fast  an  air- 
plane lands,  has  recently  passed  its 
operational      tests.       The      instrument. 
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Touchdown  Rate  of  Descent  Indicator, 
is  knicknamed  TRODI.  In  the  past,  an 
experimental  airplane's  rate  of  descent 
was  recorded  by  cameras,  but  the  infor- 
mation was  not  available  for  se\eral 
days.  TRt)I)I  gives  this  information 
immediately,  at  far  less  cost.  Portable, 
easy-to-handle,  it  measures  the  rate  of 
descent  that  aircraft  structures  can 
withstand  with  an  accuracy  of  0.4  feet 
per  second,  helps  evaluate  landing 
characteristics  of  airplanes  controlled  by 
automatic  or  manual  systems,  helps  in- 
structors teach  student  pilots  in  skillful 
,Hul  safe  landings,  and  aids  in  determin- 
ing landing  conditions  suitable  for 
\arious    aircraft. 

A  Sound  Business 

Dcspirr  intlation,  ( leneral  Electric 
is  spending  some  "sound  "  dollars.  The 
money — a  $100,000  order — is  for  ultra- 
sonic equipment  to  produce  high- 
frequency  sound   waves. 

The  equipment  is  to  be  used  in  the 
cleaning  or  degreasing  of  small  machine 
parts  by  directing  the  high-pitched 
sound  waves  through  a  liquid  solvent. 
The  sound  waves  greatly  increase  the 
solvent's  ability  to  remove  dirt,  grease, 
and  metal  particles  from  small  corners 
and  crevices,  where  the  solvent  alone 
would   be   ineffective. 

According  to  the  engineers,  in  the 
less  than  eighteen  months  since  high- 
powered  sound  waves  were  first  used  in 
industrial  cleaning,  the  field  has  grown 
from  laboratory  research,  to  a  full- 
fledged,  "sound"  business. 

Isotopic  Method  Determines 
Water  Content 

A  method  which  uses  heavy  water  to 
determine  the  total  water  content  of 
biological  tissues  and  the  amount  of 
water  of  hydration  of  inorganic  crystals 
and  proteins  has  recently  been  developed 
by  the  National  Bureau  of  Standards. 
Based  on  a  spectroscopic  measurement 
of  the  ratio  of  ordinary  to  heavy  water 
in  a  solution  containing  the  sample,  the 
new  method  is  outstanding  in  the  rapid- 
ity and  convenience  with  which  it  can 
be  applied.  An  entire  analysis  can  be 
carried  out  in  less  than  one-half  hour. 
The  technique  has  been  applied  to  in- 
clude studies  of  water  exchange  in 
resins  and  of  water  transport  through 
human  capillaries,  determination  of 
moisture  in  the  atmosphere,  and  the 
identification  of  u  n  k  n  o  w  n  organic 
molecules. 

Essentially  the  NBS  technique  con- 
sists in  dissolving  a  known  amount  of 
the  material  to  be  analyzed  in  a  mix- 
ture of  heavy  water  and  ordinary  water 
and  then  deternu'ning  spectroscopically 
the  resulting  change  in  the  ratio  of  the 
two    waters.     From    the    difference    in 


this  ratio  before  and  after  addition  of 
the  sample,  the  water  content  of  the 
sample  material,  which  is  assumed  to 
contain  no  hca\  y  water,  is  computed. 
This  methiid  is  accurate  to  0.5  percent 
in  the  deteiiiiination  of  water  content 
anil  is  applicable  to  any  material  which 
contains  a  small,  well  defined  number 
of   labile  hydrogen  atoms. 

Modern  Electric  Lighting 

Modern  electric  lighting  as  we  know 
it  is  only  75  years  old,  but  during  that 
time  it  has  advanced  to  such  a  stage 
that  man's  day  can  span  the  entire  24 
hours  for  whatever  he  desires  to  do,  be 
It  maximum  productive  work,  study, 
travel,  or  recreation.  Now  we  are 
literally  competing  with  the  sun  itself. 

However,  the  engineer's  w^ork  in  the 
lighting  field  is  far  from  being  done, 
according  to  Willard  C.  Brown,  man- 
ager of  the  Application  Engineering 
Department  of   (lE. 

"People  are  only  beginning  to  real- 
ize their  need  for  far  greater  quantities 
of  artificial  light,"  Brown  said.  "The 
modern  light  source,  remarkable  though 
it  is.  when  measured  by  the  cold  yard- 
stick of  efficiency — the  relation  of  light 
output  to  electric  current  consumed — 
is  just  about  the  most  inefficient  device 
of    today." 

If  every  part  of  electrical  energy  were 
changed  into  "white"  light  without  loss, 
the  result  would  be  260  lumens  per 
watt,  the  lighting  expert  pointed  out. 
In  contrast  with  this  theoretical  max- 
imum efficiency,  the  present  100-watt 
incandescent  lamp  gives  16.3  lumens 
per  watt  of  electrical  energy  used,  the 
photoflood  lamp  35  lumens  per  watt, 
the  mercury  lamp  52  lumens  per  watt, 
the  40-watt  fluorescent  lamp  54  lumens 
per  watt,  and  the  eight-foot-long  slim- 
line fluorescent  lamp  67  lumens  per 
watt. 

"However,  this  is  a  long  wa\'  from 
Mr.  Edison's  first  practical  lamp  at 
1.4  lumens  per  watt,"  Brown  said. 
"The  modern  light  source  is  more  than 
three  times  as  efficient  as  that  of  only 
a  quarter-century  ago.  And  lighting 
and  the  lighting  business,  over  this  same 
quarter-century,  have  been  increasing 
at  a  f.ister  rate  than  almost  any  other 
industry  which  has  been  functioning 
that  many  years.  And  today  the  rate 
seems  to  be  accelerating. 

The  trend  toward  the  acceptance  of 
higher  and  higher  light  levels  can  be 
attributed  to  greater  understanding  of 
the  relationship  of  light  and  the  human 
seeing  machine.  "The  human  eye  is  a 
wonderful  instrument,"  he  said.  "It  can 
see  in  moonlight,  or  one-onehuiulredth 
of  a  footcandle.  That  range  i>  more 
than  a  million  to  one." 

Because  the  eye  will  see  over  such 
(Continued  on  page  60) 
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cii/fo/Mcific  i(mf/'(il  — /Jc/'/iid/icii/  /iKii*/n'/.s 
iiiv  iiuvtin'iH  in  iniliistnul  /jnj^rt'ss 

( )nv  tinportant  part  of  the  "automatic"  factory  is  tlic  n- 
(|ilin'lliciit  llial  llicasiirill<i  devices  lie  accurate.  ru^;;eil 
.  .  .  ami  i)ecau-e  oi  liiiir  um-  iti  swell  ;;reat  \oluine  llie\ 
lia\  e  to  lie  low  co:-t.  It  i,-  a  credit  to  in>truuieut  uiauufai  - 
liircrs  tliat  tlicsc  meter  miracles  are  heiti;:  ac<-oin- 
pli^hed.  Not  oiilv  are  the  meters  uiore  sensitive,  lower 
cost  .  .  .  but  speci;'.Iized  proljleuis  in  measurement  are 
solved  evcrvdav  with  new  and  ijiflerent  instruments. 
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Using  Aliiii'ii  II. 
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Iwir's  /ion  Miiviuii  iiit  ni<j<>iipf  rosf.s  1/5 
. . .  ami  built  n  bvttvr  nwlvvl 

Marion  Electrical  Instnmient  Company,  prominent  meter 
manufacturer,  cmharketl  on  a  plan  of  redcsi';nin^  their 
meters  to  jrive  improved  ser\  ice.  Tlie  Mai  ion  Meter, 
Model  53R\  shown  here,  is  a  good  example  of  what  is 
heinf;  accomplished. 

In  rcilesigninf;  their  instruments,  Marion  worked 
closely  with  Crticihle  magnet  specialists.  I'lie  recom- 
mendalioii  was  made  to  cliaii^e  from  Aliiico  II  to  Vliii<-o 
V  for  the  magnetic  alloy  used  in  the  mcterV  D'Ar.-onval 
nio\(inent.  Then  tlie  ma^n<t  itself  was  redcsif;iied.  The 
overall  cil'cct  was  to  reduce  the  weight  of  the  magnet  by 
35' <'  .  cut  the  cost  ';t  .  .  .  and  increase  the  gap  flux  density 
which  resulted  in  a  IS'r  increase  iti  the  torque  of  the 
moNcment.  The  illustration  shows  the  old  ;;nil  new  de>ign. 

This  developmcut  is  Ivpical  of  how  C.rueilile  i>  work- 
ing to  increas<-  measuringellicicncy  with  permanent  alnico 
magnets.  lla\e  voii  a  uiagiiel  applicil  ion  \\  e  can  cut  costs 
onijy  1,3? 


ni<ii>iij'f  f/cifci 
btiiih  inuilnbU' 

.'^im-e  the  a.hetil  of  the 
alnico  market  in  l')3(). 
(Irucilile  has  pioneered  in 
the  design  and  develop- 
ment of  special  magnet 
allo\s.  Send  for  your  copv 
of  (Iriieilile"-  "PlliM  VMM 
Mvt.M  r  iiisk.n".  liii-  hooklcf  points  otit  < 
factors  in  llic  M-leetion  of  alnico  magnets.  Cut 
Srhll,  CoMi'vw  OK  Amoica,  (Chrysler  Bui 
IVcw  ^  ork   17.  New  York. 


lesign 
riBi.K 
Idiim. 


first  name  in  special  purpose  steels 


Midland  Works.  Midland.  Pa.        •        Spaulding  Works.  Harrison,  N.  J,        i        Park  Works.  Pittsburgh.  Pa.        •        Spring  Works.  Pittsburgh.  Pa. 
National  Drawn  Works.  East  Liverpool.  Ohio       •       SandersonHalcomb  Works,  Syracuse,  N.  Y.       •       Trent  Tube  Company,  East  Troy,  Wisconsin 
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SKIMMING  .  .  . 

( ('.Diitiiiinil  jiriin    piigv   56) 
a   tiTiiiciuious   laii^if,  tlif  answer   t(i   the 
question,     "How     iiiik-1i     lijrlu     <lii     we 
need?"    is    not    i-as\.    accoiiiin^    tu    rlu- 
(IE   engineer. 

"We  know  rli.it  Ix-ttei-  li.t;luin>i  im- 
proves tlie  visibility  ot  tlie  seeing  task. 
There  are  good  reasons  tor  saying  tliat 
we  should  ha\e  our  lighting  arrangeil 
so  that  the  more  difficult  tasks  iiave 
more  light;  i.e.,  m  that  all  tasks  have 
the  same  visibility."  Closely  related  to 
the  amount  of  light  is  the  importance 
of  brightness  distribution,  Hrown  said. 
He  pointed  out  that  practically  all  com- 
plaints of  too  much  light  can  be  traced 
to  too  great  brightness  contrasts  in  the 
visual  field.  Fi.xture  manufacturers  are 
taking  account  of  this  fact  in  the  de- 
signs ot   their   luniHiaries,   he  said. 

Movies  in  the  Dark 

A  new  infrared-.scnsiti\e  motion  pic- 
ture film  which  will  permit  motion 
pictures  to  be  made  in  the  dark  with 
infrared  illumination,  or  in  the  semi- 
dark  without,  has  been  announced  b) 
the  Eastman   Kodak  Company. 

With  this  film,  successful  motion 
pictures  were  made  of  audience  reac- 
tions when  house  lights  in  a  theater 
were     dimmed     to     1    7(lth     of     normal 


room  dlummation.  Known  as  Kodak 
.Spcctrosco])ic  1-N  I'ilni.  it  is  iritciulrd 
maiidy  for  use  b\  spectrographic  lahor- 
tories. 

Infinitesimal  Leaks  in 
Vacuum  Systems 

HotluTCil  with  a  slow  leak  in  your 
automobile    tire?   'Jhink    nothing    of    it. 

Scientists  at  the  (lE  Research  Laboi- 
atory  here  are  worrying  about  leaks  .so 
infinitesimal  it  would  take  1  (),()()()  years 
to  empty   the  contents  of  a  pint  bottle. 

Dr.  Francis  J.  Norton,  a  chemist  at 
the  lab,  said  that  hydrogen  and  other 
gases  can  seek  their  way  through  solid 
glass  and  metal  at  these  slow  rates. 
These  tiny  leaks  are  sufficient  to  spoil 
vacininis   used   in  scientific   research. 

Recently  Dr.  Norton  found  that  he- 
lium had  leaked  through  the  double 
gla.ss  walls  housing  a  vacuum  space  in 
a  laboratory  bottle.  Later,  when  liquiil 
nitrogen  was  placed  in  the  bottle,  the 
minute  quantity  of  helium  caused  the 
nitrogen  to  boil  away.  In  a  similar 
bottle  that  was  not  exposed  to  helium, 
the  liquid  nitrogen  remained  for  a  nor- 
mal  length  of  time  without  boiling. 

Investigations  by  Dr.  Norton  have 
revealed  that  gases  differ  in  their  abil- 
ity to  permeate  various  barriers.  These 
very    small    permeation    rates    were    ac- 


cur.-itely  measured  by  means  of  an  in- 
strument known  as  the  mass  spectro- 
meter. 

Helium  filters  easily  through  glass 
and  plastics,  but  fails  to  penetrate  met- 
als in  any  measurable  quantities.  Hy- 
drogen qiMckly  invades  iron,  palladium 
and  other  metals,  as  well  as  glass  and 
plastics.  .Nitrogen  penetrates  steel,  but 
is  effectively  contained  by  copper.  Oxy- 
gen slips  through  silver  with  compara- 
tive ease. 

Dr.  Norton  explained  that  a  gas  pen- 
etrates through  .1  solid  in  three  easy 
stages. 

First,  gas  molecules  strike  the  sur- 
face of  the  solid   and   form   a   thin    film 

.Next  they   migrate   into   the   material 
over  it. 
to  form  a  solution  insiile  the  solid. 

After  dodging  through  the  solid's 
molecules,  the  gas  molecules  emerge  on 
the  vacuum  side  of  the  solid,  evaporate 
and  enter  the  vacuum  space. 


You've  probably  heard  the  one  about 
the  lady  who  had  water  on  the  knee. 
She  got  rid  of  it  by  wearing  pumps. 
And  it  must  have  been  her  father  who 
suffered  from  water  on  the  brain.  One 
cold  night  he  fell  asleep  and  the  water 
froze.  When  he  awoke,  he  couldn't  re- 
member a  thing.  Everything  had  slipped 
his   mind. 


The  wonders  of  the  ocean's  floor  ^.^  duplicated  in 

two  f;i.int  tanks  at  Marine  Studios,  at  Marineland,  Fla.  More  than 
30,000  live  undersea  specimens  are  presented  in  their  natural  setting, 
and  into  these  tanks  are  pumped  more  than  7,000,000  gallons  of  sea 
water  per  day. 

Okolite-Okoprene  cable  was  selected  as  the  most  reliable  means  of 
supplying  power  to  the  motors  which  pump  this  water.  Power  is 
taken  from  a  2300-voIt  circuit  and  stepped  down  to  220-110  volts, 
for  motors  ranging  from  '/i  to  30  h.p. 

'I  he  corrosive  influence  of  salt  water  and  salt  air  has  virtually  no 
effect  on  the  tough  Okoprcne  sheath  which  protects  Okolite-Okoprene 
cable. 

•     •     • 
Tough  jobs  are  the  true  test  of  electri- 
cal cable  .  .  .  and  installations  on  such 
jobs  usually  turn  out  to  be  Okonite. 

insulated  wires  and  cables 
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Designed  to  simplify 
close-tolerance   measurements 


Versatile  Brown  &  Sliarpe  Electronic 
Measuring  Equipment  is  easily  adopted 
to  your  machine  or  fixture  design.  It 
provides  fost,  accurate  setting  or  gag- 
ing to  .00001"  with  human  error  prac- 
licolly  eliminated. 

You   can   design    inexpensive   Gage 
Head   Cartridges  into  several  fixtures 
and    use    the    same    amplifier   for 
of   them. 

Find  out  the  many  advantages  of 
Brown  &  Shorpe  Electronic  Measuring 
Equipment.  Write 
for  detailed  bul- 
letin. Brown  & 
Shorpe  Mfg.  Co., 
Providence  1,  R.  I., 
U.S.A. 


Gage  Heod  Cartridge 
and  Amplifier. 


Gage  Heod  Cartridge  mounted 
on  o  fixture  to  measure  a  fixed 
gage — used  with  Amplifier. 


Special  fixture  utilizes  Gage 
Head  Cartridge  and  Amplifier  to 
meosure  internal  angle  accu- 
racy to  ±1  Vj  seconds. 


BROWN  &  SHARPE 
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Can  you 


see  your  future 
through  this  Windows? 


This  is  an  aluminum 
window,  one  of  four  million 
that  will  go  into 
buildings  in  1953.  Twenty 

years  ago,  it  was  just  an  idea  in  the 
mind  of  an  Alcoa  development  engineer.  Ten 

years  ago,  only  a  few  thousand  were  made 
annually.  Now,  production  is  increasing 
at  the  rate  of  over  half  a  million  a  year. 
This  is  just  one  of  a  torrent  of  new  uses  for 

aluminum  which  means  that  Alcoa  must 
continue  to  expand.  Consider  the  opportunities 
for  you  if  you  choose  to  grow  with  us. 


■■■■■■■■r 


l^Dott  not  ln<tud«  production  in  igov*rnm«nt  owntd  plan>i  bulll 
and  op*ror*d  by  Alcoa  during  World  Wor  2 


What  can  this  mean 
as  a  career  for  you? 

This  is  a  production  chart  .  .  .  shows  the  niilhons 
of  pounds  of  aluminum  produced  by  Alcoa  each 
year  between  1935  and  1951.  Good  men  did  good 
work  to  create  this  record.  You  can  work  with  these 
same  men,  learn  from  them  and  qualify  yourself 
for  continually  developing  opportunities.  And  that 
production  curve — is  still  rising,  we're  still  expand- 
ing, and  opportunities  for  young  men  joining  us 
now  are  almost  limitless. 

Ever-expanding  Alcoa  needs  engineers,  metallur- 
gists, and  technically  minded  "laymen"  for  produc- 
tion, research  and  sales  positions.  If  you  graduate 
soon,  if  you  want  to  be  with  a  dynamic  company 
that's  "going  places",  get  in  touch  with  u.s.  Benefits 
are  many,  stability  is  a  matter  of  proud  record, 
opportunities  are  unlimited. 

For  more  facts,  consult  your  Placement  Director. 


The  best  things  in  aluminum      iALCOAl 
come  first  in 
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I  had  swoiii  ri)  he  a  bachelor, 
She  had  sv\oni  to  be  a  bride, 
I  guess  you  know  the  answer — 
She  had  nature  on  her  side. 

»        *       *• 

A  yoiiiiK-  sophomore  I)ail\  Illini  re- 
porter who  was  asked  to  cut  his  obit- 
uaries a  h'ttle  shorter  wrote  the  next 
(lay  as  foMows: 

"James  C.  Humphries  h)oked  up  the 
shaft  of  the  L'rbana-Lincohi  Hotel  this 
morning  to  see  if  the  elevator  was  nn 
Its    wa\'    down.     It    was.     Age    24." 

Soph:  "Did  you  ever  take  chloro- 
form?" 

Frosh :  "No,  who  teaches  it?" 


TECHNOCRACKS 

edited  by  Maurice  Garnholz,  A.E.,  '56,  and  Bob  Mast,  M.  E.,  '56 


A  little  girl  was  entertaining  visitors 
while  her  mother  was  out  of  the  room. 

"Not  very  p-r-e-t-t-y,"  remarked  one 
of  the  ladies  with  a  significant  look. 

"No,"  said  the  child  quickly,  "but 
awtulh'  s-m-a-r-t." 


A  clergyman  who  had  been  bailh' 
beaten  on  the  links  by  a  parishioner 
thirty  years  his  senior,  returned  to  the 
clubhouse  rather  disgusted. 

"Cheer  up,"  his  opponent  said.  "Re- 
member, you  win  at  the  finish.  You'll 
probably  be  burying  me  some  day.  " 

"Even  then,"  replied  the  preacher, 
"it  will   be  vour  hole." 


"Going  to  the  hall   game?" 

"Yeah." 

"(jO   to  school   here?" 

"Yeah." 

"Frat  man  ?" 

"Yeah,  SAE." 

"So  am  I  but  I  don't  remember  you. 
Where  do   you   sit   at   the  meetings?" 

"Second   row." 

"Oh,  that  accounts  for  it.  Em  up  in 
the   first   balcony." 

^        ^        ^ 

Shortly  before  the  irnasion  started,' 
a  gjneral  and  his  staff  were  watching 
a  troop-carrying  glider  go  by.  From  it 
came  a  carrier  pigeon.  Powerful  field 
glasses  followed  the  bird  to  a  nearby 
coop.  A  colonel  raced  over,  got  the 
message  attached  to  the  bird's  leg, 
bounded  back  breathlessly,  and  handed 
it  to  the  general.  He  opened  it  with 
trembling  hands,  read  it,  cursed,  and 
threw  it  on  the  ground.  Then  lie 
walked  awa\-,  his  face  a  bright  purple. 
The  colonel  waited  a  moment,  then 
picked  up  the  message.    It  reail :  "1   ha\e 


been    sent    down    for    being    naughty    in 
my  cage." 

The  chief  constable  in  a  small  mining 
town  was  also  an  expert  \eterinar\'  sur- 
geon. One  night  the  telephone  bell  rang 
and  the  constable's  wife   answered. 

"Is  Mr.  Johnson  there?"  asked  an 
agitated    \oice. 

"Do  \ou  want  my  husband  in  his 
capacity  as  a  veterinary  surgeon  or  as 
chief  constable?"   the  wife  queried. 

"Please  let's  not  quibble  madam," 
came  the  reply.  'I  can't  get  my  bull- 
dog's mouth  open  and  there's  a  burglar 
in   it.  " 

There  v>'as  a  dachshund   so  long 

You    haven't    any    notion 

How  long  it  took  him  to  notif\ 

His   tail    of   his   emotion, 

And   so   'twas   not   uncommon   to 

see 
When    his    eyes    were    wet    with 

sadness 
His   tail    would   still    be   vvaggin' 
Because  of   previous  gladness. 

A  woman  was  driving  her  car  along 
an  airline  highwa\  about  60  miles  an 
hour  when  she  noticed  a  motorcycle  cop 
on  her  tail.  She  pushed  the  car  up  to 
7n  and  noticed  two  cops  trailing  her. 
Not  to  be  caught,  she  upped  the 
speedometer  to  80,  and  at  this  time 
there  were  three  cops  trying  to  catch 
her.  Suddenly  she  spied  a  gas  station. 
She  roared  up  in  front  of  it  and  dashed 
into    the    ladies'    rest    room. 

Ten  minutes  later  she  ventured  out 
through  the  door  and  found  all  three 
cops  waiting  for  her.  Witout  batting 
an  eyelash  she  saul  coyly,  "I'll  bet  you 
thought  I  wouldn't  make  it!" 


A  hopeful  Illini  Rural  Observer 
writer  submitted  a  poem  entitled  "Why 
Do  I  Live?"  It  was  returned  with  a 
note  from  the  editor,  reading,  "We  re- 
gret we  cannot  Lise  your  poem,  but  we 
can  answer  your  question.  It  is  because 
you  mailed  the  poem  to  us  instead  of 
delivering  it   in  person.  " 

He  and  his  best  girl  were  seated  in  a 
corner. 

"Ciive  me  a  kiss,"   he  pleaded. 

The  girl  made  no  answer. 

"Won't  you  please  give  me  a  kiss?" 
he  asked  again. 

Still  no  answer. 

"Please,  please,  just  one,"  he  begged. 

Still   no   answer. 

"Are  you  deaf?"  he  shouted  at 
length. 

"No,"  she  snajiped.  "Are  vou  para- 
lyzed?" 

Three  athletes  from  different  scliools 
had  flunked  their  classes  and  were 
dropped  from  the  team.  They  got  to- 
gether and  talked  about  their  misfor- 
tune. 

The  man  from  Purdue  said,  "That 
calculus  was  just   too  nuich." 

The  man  from  Wisconsin  said,  "It 
was   trigonometr\'   that   got  me." 

The  man  from  Illinois  said,  "Did 
youse  guys  ever  hear  of  long  division?" 

*  *        * 

He:  "If  the  dean  doesn't  take  back 
what  he  said  this  morning  I'm  going  to 
leave  college. 

She:  "What  did  he  say?" 

He:   "He   told   me   to   lea\e  college." 

"M\     boy    friend     is    serving    on    an 
island    in   the    Pacific." 
"Which   one?" 
".Alcatraz." 

*  »        * 

He:   "Will   you   marr\-  me?" 
She:    "No,    but     I'll     always    admire 
your  good  taste.  " 
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How  two  inches  of  steel  made  a  yardstick 


HERE  is  one  of  tlip  liiisirst  niarliinps  in  our  re- 
search lalioratorifs.  It  is  a  conslant-pressure 
test  latlie  that  (juickly  provides  an  indication  of 
how  fast  a  steel  can  be  machined. 

This  unique  testing  device  consists  of  a  stan(hird 
lalhe  fitted  with  special  control  equipment  liy 
which  the  horizontal  pressure  on  the  cutting  tool 
is  kept  constant  during  the  machining  operation. 
Bv  actually  machining  a  test  bar  on  this  lathe  and 
measuring  the  lunnber  of  revolutions  necessary  to 
advance  the  cutting  tool  exactly  two  inches,  we  ob- 
tain—in a  matter  of  minutes— a  precise  record  of 
the  steel's  machinability. 

Before  this  development,  the  normal  way  to  lest 
machinability  was  to  machine  a  sample  of  steel 
until  the  cutting  tool  failed.  This  sometimes  took 
days  and  often  required  more  steel  than  was  avail- 
able. Now.  with  the  constant-pressure  lathe,  many 
steel  compositions  can  be  accurately  checked  in 
that  time. 


Typical  of  wliat  this  has  meant  to  steel  users  is 
our  develo])ment  of  MX  Free-machining  Bar  Stock. 

Bar  stock  is  used  in  producing  the  millions  of 
machine  parts  that  are  made  on  screw  machines— 
those  high-speed  automatic  machines  that  can 
simultaneously  perform  many  operations  such  as 
drilling,  forming,  threading,  chamfering  and  tap- 
l)ing  at  a  rate  of  1000  or  more  parts  per  hour. 
Here,  machinability  is  of  first  importance,  and 
often  spells  the  difference  between  profit  and  loss. 

So  when  we  set  out  to  give  the  screw  machine 
industry  steels  that  would  have  the  utmost  in  ma- 
chinability, we  called  on  the  constant-pressure 
test  lathe  to  speed  up  this  research.  With  its  help, 
hundreds  of  compositions  were  quickly  and  ac- 
curately screened.  The  result  was  MX— the  fastest- 
cutting  Bessemer  screw  stock  yet  developed,  one 
that  has  enabled  many  screw  machine  operators 
not  only  to  increase  production  and  reduce  tool 
wear  but  to  cut  their  costs  as  well. 

The  constant-pressure  test  is  a  good  example  of 
the  many  research  projects  sponsored  by  Lnited 
States  Steel.  In  the  field  and  in  the  laboratory, 
U.  S.  Steel  metallurgists  are  constantly  at  work  on 
problems  pertaining  to  the  manufacture  and  the 
use  of  steel.  United  States  Steel  Corporation,  Pitts- 
burgh, Pennsylvania. 


UNITED  STATES  STEEL 


All  Editorial . . . 


The  modern  trend  in  engineering  education  is  toward  specialization.  As  a 
result  of  this,  many  studies  in  fine  arts  and  literature  have  been  expurgated 
from  the  engineering  curriculum.  Their  place  has  been  filled  with  technical  sub- 
jects, but  a  lamentable  void  has  been  left  in  the  engineer's  education. 

He   is    undoubtedly  well   versed    in   the   use  of  the   slide  rule,    the   handbook, 

and   the  formula;  has   he  ever   heard   of   Nijinski,    Ponselle,  or  Mann?    By  virtue 

of  his  technical   skills  he  is  well-fitted   to  take   his  place   in  industry;  what   skills 
has  he  acquired  to  enable  him  to  fake  a  place  in  society? 

He  has  been  deprived  of  an  extremely  valuable  part  of  his  education,  the 
study  of  fine  arts  and  literature.  The  personal  satisfaction  so  easily  derived 
from  an  appreciation  of  art,  music,  and  literature;  the  diversify  of  interests,  the 
wide  variety  of  conversational  topics;  and,  so  necessary  to  advancement  in  the 
business  and  social  world,  the  ability  to  get  along  with  persons  of  all  types;  all 
of  these  have  been  snatched  from  the  engineer  in  the  mad  rush  for  technical 
training. 

This  situation  could  be  readily  remedied.  Through  a  judicious  choice  of  sub- 
jects, a  truly  liberal  education  could  be  gained  without  the  expenditure  of  an 
excessive  amount  of  time.  A  few  hours  spent  in  the  study  of  "Music  Apprecia- 
tion," "Great  Literature  of  the  World,"  and  "Ethics,  Logic,  and  Psychology"  would 
open  doors  to  new  fields  of  interest  to  the  student;  doors  that  were  formerly 
not  only   locked,    but  of  which  the  student  was   unaware. 

The  tourses  required  in  such  a  program  would  probably  not  be  courses  that 
are  being  taught  at  the  present,  but  would  have  to  be  arranged  so  as  to  fulfill 
the  goals  of  the  new  curriculum.  These  goals  would  be:  the  fostering  of  a  true 
appreciation  of  different  art  forms  such  as  music,  through  the  building  of  a 
foundation  which,  with  the  student's  further  experience,  would  lead  to  this 
appreciation;    and    the    understanding    of    basic    human    psychology    and    ethics. 

The  hours  spent  in  such  a  course  of  study  would  be  repaid  many  times,  in 
many  ways.  The  intrinsic  worth  of  the  benefits  to  be  derived  from  this  curricu- 
lum cannot  be  readily  evaluated,  the  wider  range  of  interests,  the  increased 
conversational  adeptness  so  easily  acquired  with  the  foundation  of  a  v/ell  round- 
ed education;  are  hard  to  assign  a  definite  value.  The  most  benefit  that  the 
student  would  get  from  this  course  of  study  would  be  the  personal  satisfaction 
and  enjoyment  that  could  be  derived  from  a  sincere  appreciation  of  the  fine 
arts  and  literature.  New  horizons  of  enjoyment  and  unlimited  possibilities  of 
recreation   would    be   opened   to   him. 

RICHARD    L.    SYDNOR 
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to  the 

ELECTRICAL 
ENGINEER 

or 

PHYSICIST 

with  an  interest  in 

RADAR 

or 

ELECTRONICS 


Hiifilws  Research  and  Development 
Laboratories,  one  of  the  nation's 
leading  electronics  organizations,  are 
now  creating  a  number  of  new 
openings  in  an  important  phase  of 
their  operation. 


Here  is  what  one  of  these  positions  offers  you: 


THE  COMPANY 

Hughes  Research  and  Development 
Laboratories,  located  in  Southern  Cali- 
fornia, are  presently  engaged  in  the 
development  and  production  of  ad- 
vanced radar  systems,  electronic 
computers  and  guided  missiles. 

THE  NEW  OPENINGS 

The  positions  are  for  men  who  will 
serve  as  technical  advisors  to  govern- 
ment agencies  and  companies 
purchasing  Hughes  equipment— also  as 
technical  consultants  with  engineers  of 
other  companies  working  on  associated 
equipment.  Your  specific  job  would  be 
essentially  to  help  insure  successful  op- 
eration of  Hughcsequipment  in  the  field. 


THE  TRAINING 

On  joining  our  organization,  you  will 
work  in  the  Laboratories  for  several 
months  to  become  thoroughly  familiar 
with  the  equipment  which  you  will  later 
help  users  to  understand  and  properly 
employ.  If  you  have  already  had  radar 
or  electronics  experience,  you  will  find 
this  knowledge  helpful  in  your  new 
work  with  us. 

WHERE  YOU   WORK 

After  your  period  of  training— at  full 
pay  — you  may  (1)  remain  with  the 
Laboratories  in  Southern  California  in 
an  instructive  or  administrative  capac- 
ity, (2)  become  the  Hughes  represen- 
tative at  a  company  where  our  equip- 


ment is  being  installed,  or  (3)  be  the 
Hughes  representative  at  a  military  base 
in  this  country— or  overseas  { single  men 
only).  Compensation  is  made  for 
traveling  and  moving  household  effects, 
and  married  men  keep  their  families 
with  them  at  all  times. 

YOUR  FUTURE 

In  one  of  these  positions  you  will  gain 
all-around  experience  that  will  increase 
your  value  to  our  organization  as  it 
further  expands  in  the  field  of  electron- 
ics. The  next  few  years  are  certain  to 
see  large-scale  commercial  employment 
of  electronic  systems.  Your  training  in 
and  familiarity  with  the  most  advanced 
electronic  techniques  now  will  qualify 
you  for  even  more  important  future 
positions. 


HUGHES 


Hoiv  to  apply: 


RESEARCH  AND  DEVELOPMENT 
LABORATORIES 

Engineering  Personnel  Department 
Culver  City,  Los  Angeles  Coiuity,  California 


See  your  Placement  Office  for 
appointment  with  members  of  our 
Engineering  Staff  who  will  visit 
your  campus.  Or  address  your 
resume  to  the  Laboratories. 
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our  cover 

Today's  metallurgists  are  working  overtime  to  develop  new 
alloys  to  meet  the  demands  of  increased  speeds,  temperatures 
and  pressures  found  in  the  machines  and  vehicles  of  the  atomic 
age.  The  cover  shows  a  workman  pouring  a  test  specimen  for 
tensile  and  metallurgical  tests  against  a  background  of  o  lOOX 
photomicrograph  of  the  crystalline  structure  of  grey  cast  iron. 
Photomicrographs  such  as  the  one  shown  are  useful  in  analyzing 
metals  and  alloys.  (Photomicrograph  courtesy  U.  of  I.  Metallurgi- 
cal Engineering  Laboratory). 

our  frontispiece 

A  giant  power  shovel  removes  the  overburden  from  a  cen- 
tral Illinois  strip  mine.  In  mining  operations,  a  large  number  of 
specialized  machines  are  used  such  as  the  power  shovel,  the 
continuous  miner  and  the  conveyor.  Many  of  these  machines 
have  been  developed  in  recent  years  making  the  age-old  mining 
industry  as  modern  as  today's  progressive  mining  engineers' 
accomplishments.  (Photo  courtesy  Illinois  State  Geological  Survey) 


faster  coal  mining  by  the  . 


Joy  Continuous  Miner 


by  Paul  E.  LaVioleMe,  E.  E.  '56 


Oil  Dfcumbcr  14,  I'HS.  the  Joy 
Mamitactunng  Company  came  out 
with  another  one  of  its  many  "firsts" 
in  coal  niining  —  the  first  practical  sin- 
(;h--operation  coal  mining  machine  cap- 
able of  being  commercially  produced. 

The  .Io\'  Continuous  Miner,  as  it 
was  named,  does  in  one  quick  operation 
what  has  been  formerly  an  expensi\e, 
time-consuming,  and  dangerous  process. 
Instead  of  drilling,  cutting,  and  blast- 
ing, the  J. CM.  unit  literally  rips  coal 
loose  from  the  seam  face  at  the  rate 
of  130  tons  per  shift.  The  mined  coal, 
washed  down  and  in  manageable 
chunks,  is  then  carried  on  internal  coii- 


ly  more  than  twenty-five  feet  long  by 
seven  and  one  half  feet  wide.  The 
J. CM.  is  composed  of  three  parts: 
(  1  )  a  ripper  bar  unit  consisting  of  a 
rotary  drun)  type  head  fitted  with  car- 
bide bits  and  dampening  hoses ;  ( 2 ) 
main  chassis  with  controls,  power  and 
intermediate  conve>er;  and  {^)  a  rear 
con\e\er  unit.  The  ripper  bar  unit  is 
fitted  with  a  rotary  drum  heati,  an  in- 
novation which  is  far  superior  to  the 
older  type  side  cutters.  It  needs  less 
power  and  bits  and  is  capable  of  a  larger 
percentage  of  chunk  size  over  one  inch. 
Tile  ripping  itself  is  basically  as  fol- 
]i)\v>:    the   machine   is   advanced    to   the 


head  in  trout  ot  the  unit  is  scooped  up 
in  a  chute  directly  behind  the  ripper 
bar  unit.  This,  too,  is  hydraulicalK 
raised    and    lowered. 

The  whole  ripper  bar  unit  can  be 
trained  in  an  arc  of  forty-five  degrees. 
This  enables  the  continuous  miner  to 
turn  from  a  twelve  foot  mine  entry  into 
a  twelve  foot  room  at  ninet\  degree 
angle.  The  bar  can  also  be  depressed 
five  and  one  half  inches  below  the  base 
and  elevated  sixty-six  inches  abo\e  it; 
allowing  full  maneuverability  in  follow- 
ing the  seam  especially  when  there  are 
niiticeahle    bottom    rolls. 

All    |in\\er   motors   are   assembled    on 


«r-'«» 


Left;  Working  a  "room"  with  the  continuous  miner.  Operator,  well  clear  of  cutting  head,  controls  machine  oper- 
ation with  levers.  Right:  A  low  seam  Joy  Continuous  Miner  ideally  suited  for  working  seams  of  40  to  60  inches 
thickness,  about  to  "sump"  o  pillar.  (Courtesy  of  Joy  Manufacturing  Company.) 


veyors  to  the  rear  of  the  machine  to  be 
loaded   onto  mobile  conveyer  unit>. 

'I'he  joy  Continuous  .Miner  is  the 
result  of  eight  years'  intensive  research 
by  the  engineers  of  the  Joy  Companv. 
They  have  not  been  alone,  however,  for 
e\er\  mining  machinery  maker  has  been 
working  on  one,  Hituminous  Coal  Re- 
search, Inc..  allocated  >2>{),()()()  for  the 
development  of  a  similar  mining  and 
hj.iding  machine.  Several  companies 
were  able  to  make  models,  but  were 
unable  to  work  out  production  difficid- 
ties.  Today  there  are  more  than  one 
hundred  fifty  Joy  Continuous  .Miners 
in  operation   with  more  on  order. 

The  machine  comes  in  two  heights: 
thirty-four  inches  for  low  seam  mining 
.Hid  tort\-fi\e  for  high  seam.  It  is  slight- 


coal  lace  ajid  the  nppei  bar  lowereii  to 
the  base  ot  the  >eam.  Here  it  is  ad- 
vanced eighteen  inches  horizontalK  into 
the  coal  b\  Indraulic  pressure.  'I'his  ad- 
vance in  the  coal  .seam  is  known  as 
"sumping."  The  ripper  bar  is  then 
forced  up  through  the  coal  .seam  hv 
hydraulic  pressure.  The  rotarv  drum 
action  rips  the  carbide  teeth  free  of 
the  coal  seam  bringing  with  them  large 
chunks  of  the  coal  to  be  conveyed  to 
the  central  hopper.  ( )ther  teeth  replace 
the  ones  removed  and  the  ripper  bar  is 
forced  to  the  top  of  the  seam.  On  reach- 
ing the  top,  the  bar  is  again  lowered, 
the  machine  crawls  forward  the  eight- 
een inches  gaineil,  aiul  the  process  is 
repeated. 

All    coal    that    falls    down    from    the 


the  main  chassis.  Power  is  supplied  to 
the  rotary  drum  on  the  ripper  head  unit 
by  two  sixty-five  continuous  horsepower 
motors  giving  to  the  unit  .i  tot.il  of  one 
hundred  thirtv  horsepower  available  at 
all  times.  Hydraulic  pressure  is  main- 
tained by  a  fifteen-gallon  per  minute 
gear  pump  driven  by  a  seven  and  one- 
half  horsepower  motor.  All  electrical 
equipment  is  kept  to  a  minimum  and 
•ill  ot  it  is  explosion  proof.  The  power 
supply  is  remote;  connected  to  the  con- 
tinuous miner  by  a  cable  connecteil  to 
the  rear  of  the  main  chassis. 

The    operator    controls    are    on   the 

right    hand    side    of    the    main    chas.sis, 

fourteen  feet  from  the  ripper  head  thus 

allowing   the   oper.itor   to   remain    under 

(  ('.'iiitiniiid  on   f'K'    3J  ) 
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Testing  hardness  of  metals  by  measuring  the  depth  to  which  an  indenta- 
tion is  pressed  into  the  surface. 


The  martTial  foundations  of  our 
modern  socict)'  tlepcnd,  to  a  largi-  ex- 
tent, on  a  cotitinuous  supply  of  large 
quantities  of  minerals  and  metals.  An 
organization  whieh  does  much  to  insure 
that  this  ample  suppl>  will  continue 
is  the  Mining  and  .\Ietallurgical  Kngi- 
neering  department  here  at  Illinois. 
.Although  the  fields  of  mining  and  met- 
allurg\  are  both  centvnies  old,  the  rapid 
de\elopments  in  these  fields  during  the 
last  two  decades  have  put  the  fields  of 
mining  and  metallurgy  a  t  the  frontiers 
of  engineering.  These  frontiers  are  be- 
ing explored  and  new  areas  are  being 
discovered  here  at  Illinois. 

The  teaching  and  research  activities 
of  the  mining  and  metallurgical  engi- 
neering department  are  conducted  main- 


ly in  the  metallurgical  engineering 
laboratory,  the  mining  engineering  lab- 
oratory, and  the  ceramics  building.  The 
Met  lab  houses  the  metallographic, 
electro-metallurgical,  and  heat  treat 
laboratories.  It  also  has  laboratories  for 
the  study  of  physical  and  mechanical 
testing,  fuels,  and  furnaces.  The  min- 
ing engineering  laboratory  contains  labs 
for  the  study  of  sampling  and  grinding, 
chemical  and  physical  properties  of  ma- 
terials, coal  preparation  and  ore  dress- 
ing, and  ventilation.  In  the  ceramics 
building  are  the  departmental  offices, 
x-ray  diffraction  units,  mine  models,  a 
museum,  a  design  room,  classrooms,  a 
departmental  file  room,  and  a  mining 
instrument  room. 

No  description  of  a  department  in  the 


Casting    an    experimental    alloy    while    the    temperature    by    an    optical 
pyrometer. 


college  of  engineering  is  complete  with- 
out some  mention  of  research,  which  is 
such  a  \ital  function  of  engineering. 
The  department  does  research  in  three 
areas  of  mining.  In  the  field  of  mine 
vetitilation,  electrical  and  anemometric 
gauges  for  the  measurement  of  the  flow 
of  air  in  closed  ducts  have  been  devel- 
oped. Research  has  also  been  done  in 
the  field  of  explosives,  with  the  blasting 
effects  of  commercial  explosives  being 
investigated  to  determine  the  useful  en- 
ergy formed  under  controlled  condi- 
tions. Research  has  also  been  done  on 
physical  properties  of  minerals  and 
rocks.  Hardness,  strength,  and  various 
elastic  properties  ha\e  been  investigated. 

In  the  field  of  metallurgy,  research 
has  been  done  on  the  effect  of  hydrogen 
in  welds,  and  on  subgrain  growth  in 
cold-worked  metals.  Other  research 
projects  are  the  determination  of  phase 
diagrams  by  the  electropotential  method, 
the  determination  of  radiation  damage 
in  metals,  and  the  study  of  a  special 
phase,  occuring  in  \arious  binary  and 
ternary  alloys,  called  the  sigma  phase. 
Finally,  work  is  being  done  in  investi- 
gating the  internal  friction  in  metals. 

The  history  of  the  mining  and  met- 
allurgical engineering  department  dates 
back  to  the  beginnings  of  the  University 
of  Illinois.  The  initial  report  of  the 
Committee  on  Course  of  Study  and 
l*"acult\-  provided  for  courses  in  me- 
chanical science  and  art,  civil  engineer- 
ing, mining  engineering  and  metallurgy, 
and  architecture.  ...  In  spite  of  these 
early  plans,  mining  engineering  educa- 
tion was  slow  in  catching  on.  Up  to 
1<S85,  the  department  never  had  more 
than  six  students  in  any  one  year,  and 
the  total  number  of  graduates  since 
1867  was  six.  The  curriculum  in  min- 
ing engineering  was  discontinued  in 
1889.  It  started  up  in  1891,  but  was 
discontinued  again  in   1893. 

In  IQ()7.  W.  F.  M.  Goss  was  ap- 
pointed   Dean   of   the   College   of   Engi- 
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Mining  and  Metallurgical 

Engineering   Department 


by  Bob  Schroder,  Chem.  E.  '54 


iHTring.  Dean  (»oss  was  eager  to  have 
the  department  of  mining  engineering 
reestablished.  The  new  department  was 
started  in  the  tali  of  U)(W,  with  Harry 
Harkness  Stark,  then  editor  of  the 
technical  magazine.  Minis  and  Min- 
irti/s.  appointed  head  of  the  department. 
Professor  Stark  continued  as  head  of 
the  department  until  his  sudden  death 
in  192.^.  Professor  H.  L.  Walker,  pres- 
ent head  of  the  department,  has  said  of 
Stark,  "Dr.  Stark's  vision,  enthusiasm, 
and  technical  ability  were  responsible 
for  the  de\elopment  of  the  curriculum, 
the  construction  and  equipment  of  a 
fine  mining  laboratory,  the  securing  of 
a  competent  teaching  staff,  and  the 
maintenance  of  the  highest  standards  of 
technical   instruction." 

Intil  the  fall  of  Ulli,  the  offices  and 
classrooms  of  the  Mining  Department 
were  scattered  all  over  campus.  That 
fall  the  mining  department  moved  into 
the  second  floor  of  the  then  new  Trans- 
portation building.  Departmental  anil 
staff  offices,  class  rooms,  d  raft  i  n  g 
rooms,  and  the  museum  were  housed  in 
the  transportation  building  until  I'Hl. 
when  the  department  mo\ed  to  its  pre>- 
ent  location  in  the  ceramics  building. 
.Also,  the  newly  constructed  mining  lab- 
oratory was  occupied  in  the  fall  of  U)l_'. 

•An  option  in  metallurgy  was  first 
offere<l  in  \'~t\h.  The  metallurgical  op- 
tion was  elected  in  the  senior  year  anil 
consisted  of  courses  in  process  metal- 
lurgy, mineral  dressing,  and  metallurg- 
ical design.  This  option  was  continued 
until  l').?4,  when  a  curriculum  in  metal- 
lurgical engineering  was  offered.  H\ 
1''.^^,  the  name  of  the  department  had 
been  official  I  \  changed  to  the  depart- 
ment of  mining  and  metallurgical  en- 
gineering, and  the  first  degree  in  metal- 
lurgy achieved  its  full  prominence  in 
1*).^7,  when  the  metallurgy  lab  was 
completeil.  'rbi>  laboratory  consisteil  of 
an  ea>t  a  li  d  i  t  i  o  n  to  the  mining 
labiiratdrv. 


Metallurgy  is  divided  into  three  main 
divisions:  chemical,  physical  and  me- 
chanical metallurg).  Chemical  metal- 
lurgy is  concerned  with  methods  used  to 
produce  and  refine  metals  from  their 
ores.  The  chemical  metallurgist  at- 
tempts to  design  methods  for  more  ef- 
ficienth'  winning  metals  from  their 
ores,  to  get  rid  of  impurities  in  the 
ore,  to  develop  refining  techniques,  to 
stud)  the  rate  and  mechanism  of  reac- 
tions at  high  temperature,  to  develop 
better  refactorj-  materials,  and  to  im- 
prove general   production  procedures. 

Physical  metallurgy  deals  with  the 
nature,  structure,  and  physical  and  me- 
chanical properties  of  metals  and  al- 
loys. The  physical  metallvirgist  studies 
the  nature  and  internal  structure  of 
metals  and  allo\s,  their  chemical,  physi- 
cal, and  mechanical  properties,  their 
heat  treatment,  and  the  methods  of 
testing,    commercial     uses,    defects,    and 


design  of  new  alloys  for  special  pur- 
poses. 

Mechanical  metallurgy  includes  all 
the  processes  of  working  and  shaping 
metals,  such  as  rolling,  forging,  spin- 
ning, and  casting.  The  mechanical 
properties  of  metals  and  alloys  produced 
by  the  forming  operations  and  with  the 
proper  design  of  equipment  tor  accom- 
plishing these  tasks.  In  the  foundry  he 
is  concerned  with  the  effects  of  all 
variables  of  design  of  alloy  composition, 
temperature  of  metal,  molds  and  mold- 
ing. an<l  other  techniques. 

C)b\iousl\,  a  four  year  curriculum  in 
metallurgy  cannot  hope  to  give  the  stu- 
dent a  knowledge  of  all  the  diversi- 
fied fields  of  metallurg\'.  The  curricu- 
lum does  attempt  to  equip  the  student 
with  a  firm  foundation  in  metallurgi- 
cal principles  so  that  he  can  enter  any 
industry,  and  to  give  him  a  sufficient 
{(.'onliniittl  on  f"S>    -tO) 


Students  in   mining  engineering  conduct  an  experiment  on  a  centrifugal 
fan  in  the  Ventilation  Laboratory  at  the  University  of  Illinois. 


JANUARY,   1953 


n 


fhe  Technograph  fours  the 


WHITE    PINE    PROJECT 


by  Warren   H.   Brandt,   C.   E.  '54 


Thf  hijihest  place  in  the  State  of 
Michifian  is  ( iovermneiit  I'eak  in  the 
I  pper  IViiinsula  —  2,003  feet  above  sea 
level,  but  the  busiest  place  by  far  is 
within  shouting  distance  of  this  prom- 
inence and  that  is  the  White  Pine  Cop- 
per Company's  White  Pine  project ;  lo- 
cated in  Ontonafjon  County,  about  IS 
miles  southwest  of  Ontonagon.  Remark- 
able changes  ha\e  been  wrought  in  the 
stands  of  second  growth  timber  that  dot 
the  foothills  of  the  beautifvd  Porcupine 
Mountains. 

The  terrific  wartime  demand  for 
copper  has  resulted  in  one  of  the 
greatest  exploration  and  recovery  pro- 
grams to  be  instituted  in  recent  years. 
The  demand  for  copper  is  probably  onh' 
exceeded  by  the  demand  for  steel.  As  a 
result  many  old  abandoned  copper 
workings  have  been  re-explored,  and 
those  which  were  formerly  unprofitable 
have  been  investigated  in  the  new  light 
of  present  needs.  And  such  is  the  case 
of  the  White  Pine  project. 

Historically,  Ontonagon  County  and 
copper  have  been  intimately  united  since 
Ontonagon's  first  citizen — Jim  Paul — 
recovered  the  fabulous  copper  boulder 
bearing  his  name  on  the  banks  of  the 
Ontonagon  River  near  the  present  site 
of  the  Victoria  dam,  in  1776.  The  mon- 
strous boulder  which  Paul  found  was 
supposed  to  have  weighed  in  excess  of 
five  tons,  but  its  present  weight  at  the 
Smithsonian  Institute  is  three  tons.  The 
news  of  this  boulder  spread  like  wild- 
fire especially  after  it  was  put  on  exhi- 
bition   in .  Detroit. 

Mining  commenced  in  the  Ontonagon 
country  after  the  turn  of  the  nineteenth 
century,  but  the  larger  de\elopments 
did  not  get  under  way  until  1S47  when 
the  famed  Miiuiesota  mine  opened.  This 
mine  was  noted  for  the  huge  dividends 
which  were  declared  on  its  stock  as  a 
result  of  the  high  quality  of  the  ore 
recovered.  Work  at  the  present  site  of 
the  White  Pine  .Mine  did  not  get  luider 
way  until  ISSI  when  a  170  foot  shaft 
was  put  down  together  with  several 
other  minor  workings,  all  founded  in 
copper  bearing  rock.  Because  of  the 
low  grade  ore  recovered  work  was  dis- 
continued  in  the   following  year. 

In  the  early  lOOO's  the  Calumet  and 
Hecla    Copper    Company    became   inter- 
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ested  in  the  dormant  White  Pine  prop- 
ert\-  and  purchased  it.  By  means  of  a 
series  of  diamond  drill  exploratory  tests 
they  determined  the  extent  of  the  work- 
able ore  body  and  undertook  means  of 
recovering  it.  Their  operations  were 
rather  successful  and  they  erected  sev- 
eral stamp  mills,  crushers  and  associated 
equipment  on  the  slopes  of  the  Mineral 
River  near  the  site  of  the  original  White 


The  author,  Warren  H.  Brandt  (left), 
assists  Bruce  Graham  on  a  compu- 
tation in  the  White  Pine  field  office 
of  PACE  Associates.  (Photo  by  Edwin 
Urpila) 

Pine  shaft.  These  workings  are  in  ruins 
at  the  present  time,  but  they  attest  the 
value  of  the  original  property  and  ore 
body,  a  portion  of  which  is  under  de- 
velopment now. 

The  C  &  H  Company  closed  down 
operations  at  White  Pine  in  1921  and 
most  of  the  physical  plant  was  removed. 
This  was  the  second  time  that  the 
White  Pine  area  went  into  a  temporary 
seclusion  due  to  a  lack  of  interest  in 
the   low   grade   ore   body. 

The  Copper  Range  Company  of  Bos- 
ton, Massachusetts,  became  interested 
in  the  property  in  1937.  It  has  put 
down  a  pilot  shaft  —  the  Bill  Schacht 
shaft,  to  determine  the  character  of  the 
main  ore  body,  the  type  of  recovery 
methods  to  be  used,  tools  necessary  for 
ore  recovery  and  any  additional  infor- 
mation pertinent  to  the  efficient  opera- 
tion of  the  property. 

This  shaft,  which  slopes  at  an  angle 
of  30"  to  the  horizontal  and  is  S70 
feet  deep,  will  be  a  part  of  the  main 
workings   after   present   construction   in 


the  area  is  completed.  The  shaft  will 
connect  with  a  new  shaft  now  being 
driven  at  right  angles  to  it. 

On  the  basis  of  the  Copper  Range 
Company's  explorations  it  has  been  con- 
clusively determined  that  the  ore  body 
now  being  tapped  is  of  sufficient  mag- 
nitude to  furnish  copper  for  the  next 
fifty  years.  Some  have  termed  it  the 
largest  body  of  undeveloped  copper  ore 
on  the  North  American  continent. 

The  ore  body  being  worked  is  in  the 
main  a  chalcocite,  cuprous  sulfide 
(Cu._,S)  containing  about  80','  copper. 
In  addition  there  is  a  small  amount  of 
native  copper  in  the  form  of  copper 
flakes  of  almost  infintestimal  size.  The 
chalcocite  with  the  native  copper  brings 
about  6'  (  copper  to  the  ton  of  mate- 
rial removed.  This  relatively  light  re- 
covery is  balanced  by  the  extensiveness 
of  the  ore  body. 

On  the  basis  of  these  preliminary 
studies  the  Copper  Range  Company  was 
granted  by  the  L.  S.  Government's  Re- 
construction Finance  Corporation  the 
largest  peacetime  loan  ever  made  —  57 
million  dollars  —  to  construct  the  neces- 
sary facilities  to  recover,  process  and 
ship  the  metallic  copper  from  the  White 
Pine  site. 

The  Copper  Range  Company  there- 
upon set  up  as  a  separate  entity  to  op- 
erate the  property,  the  White  Pine  Cop- 
per Company.  The  White  Pine  Copper 
Company  hired  the  well-known  Turner 
Construction  Company  as  it's  agent  for 
the  construction  job. 

The  Copper  Company  had  deter- 
mined that  to  efficiently  recover  the 
ore,  ultimately  1200  employees  would 
be  required.  Immediately  prospectuses 
were  prepared  to  secure  the  necessary 
architectural  and  engineering  skill  for 
the  design  of  a  town  and  associated 
works  to  house  these  employees.  Also 
needed  were  plans  for  the  process  build- 
ings and  required  connective  facilities 
such  as  administration  buildings,  ga- 
rages, etc. 

Selected  for  this  monumental  task  was 
the  six  year  old  firm  of  PACE  Asso- 
ciates, Chicago.  PACE  (stands  for  plan- 
ners, architects,  consulting  engineers) 
was  well  qualified  to  handle  this  assign- 
ment  on    the   basis   of   its   architectural 
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and  engineering  treatment  of  a  similar 
\entiire  for  the  Reserve  Mining  Com- 
pany at  Heaver  Hay.  Minnesota. 

The  site  planning  department  of 
PACE  set  about  at  once  to  lay  out  the 
streets  and  homes  for  the  White  I'ine 
Copper  Company  employees.  PACK  has 
in  its  emplo\  a  sotiologist  to  guide  the 
site  planners  in  the  layout  so  that  the 
neighborhood  ills  so  common  to  the  old- 
er American  towns  and  cities  would 
he  avoided  in  the  pioneering  effort  of 
White  Pine.  The  curved  street  layout, 
the  judicious  treatment  of  parking  aixl 
shopping  centers,  exhibits  dramaticalK 
the  sociological  viewpoint  of  keeping 
these  important  items  in  the  forefront 
of  intelligent  planning  and  design.  With 
beautifully  landscaped  residential  areas, 
well  designed  stores  and  schiMils,  the 
White  Pine  town  should  be  a  model 
for  all  future  cit\  plaiuters  to  point  tn 
with   pride. 

The  original  surveys  for  the  White 
Pine  townsite  were  under  way  in 
March,  1952.  Required  was  a  complete 
topographic  map  of  an  area  about  two 
and  one-half  miles  square.  This  region 
is  heavily  wooded  and  swanip\ ,  making 
any  kind  of  sur\ey  work  difficidt.  Nev- 
erthele.ss  the  surveys  proceeded  and  as 
soon  as  the  first  topographic  sheets  were 
available  the  architects  together  with 
the  cit\  planners  prepared  drawings  for 
the  first  buildings  in  the  townsite.  These 
are  a  hospital,  four  dormitories,  a  boiler 
house,  service  building  housing  the  cafe- 
teria and  a  staff  dormitory.  These  build- 
ings were  commeticed  in  Ma\,  I9S2, 
and   are   practically   complete. 

As  soon  as  surveys  were  available  in 
the  White  Pine  works  area  architectural 
plans  were  prepared  for  the  imiiovtanr 
buildings  to  be  used  for  processing  the 
ore  and  for  related  services.  PACK 
As.sociates  have  prepared  plans  and  su- 
pervised the  construction  of  a  works 
administration  building,  a  warehouse 
and  machine  shop  and  a  mine  change 
house.  The  other  process  buildings  are 
under  design  by  another  engineering 
firm  to  take  advantage  of  their  famili- 
arity with  the  chemical  and  metallur- 
gical processes  of  treating  copper  ore. 

In  the  late  summer  of  10S2  plans  for 
a  school  and  a  shopping  center  were 
being  prepared,  rounding  out  the  entire 
White  Pine  townsite  with  as  man\  fa- 
cilities benefitting  the  cr)minutut\  as 
possible. 

The  entire  White  Pine  mining  ar- 
rangement is  unique  in  that  a  minimum 
of  handling  of  the  copper  bearing  rock 
is  required.  The  irutiai  proces>ing  of  the 
ore  will  be  done  underground.  In  con- 
trast to  the  usual  methods  of  transport- 
ing the  rock  from  the  mine  to  the 
smelter,  that  of  using  small  cars  ami 
an  elevator  in  a  shaft,  the  VV'hite  Pine 
niiiic    will     wiv    con\evor    belts.    These 


Donald  Heikkinen,  PACE  Associates  instrument  man,  sets  his  transit  up 
over  a  survey  station  in  the  White  Pine  townsite.  The  signal  on  the  left 
is  for  sighting  from  distant  stations. 


helt>  will  carr\  the  ore  directlv  from 
tile  working  face  to  the  process  area 
underground.  The  initial  crushing  is 
carried  out  in  a  plant  near  the  present 
pilot  shaft.  As  mentioned  before,  all 
this  work  is  done  underground  with  the 
gangue,  or  waste  rock,  being  returned 
to   the   mine    for   disposal    subsurface. 

At  present  a  huge  portal  is  uniler 
excavation  adjacent  to  the  works  area. 
This  portal  leads  on  a  gentle  slope  into 
the  pilot  shaft  and  will  utilize  the  pilot 
shaft  as  an  integral  part  of  the  miiung 
f)perations.  This  tremendous  excavation 
is  250  feet  wide  and  1000  feet  long. 
It  grades  from  ground  le\el  at  the 
works  area  end  to  a  depth  of  eighty 
feet  at  the  pilot  shaft  end.  The  crushing 
plant  will  be  located  in  this  portal  slope 
and  will  subsequently  be  covered  with 
earth.  Kxcavating  the  portal  requires 
some  of  the  largest  earth-mo\ing  equip- 
ment e\er  to  see  the  Upper  Peninsula 
and  was  pursued  throughout  the  sum- 
mer months  on  a  twenty-four  hour  a 
day  schedule. 

Considerable  quantities  ot  water  are 
reqiu'retl  for  processing  the  copper  ore. 
Originally  plans  called  for  the  construc- 
tion of  a  dam  on  the  Iron  River,  one 
and  one-half  miles  distant  from  the 
works  area.  This  plan  was  abandoiu-d 
when  it  was  determined  that  the  vol- 
iime  of  water  in  the  river  in  some  of 
the  dry  summer  months  might  not  be 
sufficient  to  operate  the  plant.  It  was 
decided  then  to  construct  a  water  tun- 
nel into  Lake  .Superior  six  miles  north 
of  the  White  Pine  townsite.  The  intake 
is  to  be  located  about  2000  feet  out  in 
the  Kake  where  potable  water  is  avail- 
able. The  expense  of  constructing  this 
tunnel  will  be  more  than  offset  by  the 
wealth  of  geological  information  secureil 


in  dri\ing  through  the  underl\ing  rock 
formations. 

-All  buildings  in  the  works  area  are 
of  reinforced  concrete  construction  or 
steel  and  brick  construction  for  perma- 
nence. They  are  of  course  as  niodern 
as  the  far-seeing  architect  can  make 
tlicm. 

In  addition  to  the  works  area  and 
the  townsite  there  is  a  trailer  camp 
which  will  house  families  utilizing  that 
means  of  dwelling.  It  is  completeK  mod- 
ern, having  full  water  and  sewage  fa- 
cilities together  with  a  service  buililing 
for  each  block  of  trailers  to  pro\ide  the 
necessary  accommodations  for  bathing, 
washing  clothes,  etc.  The  presence  ot 
this  trailer  area  has  attracted  many  per- 
sons who  like  that  means  of  commuting 
and  has  enhanced  the  position  of  the 
trailer  in  the  t  r  a  v  e  I  and  transport 
world. 

The  townsite  is  of  course,  the  most 
important  area  as  far  as  the  worker  is 
concerned  and  no  expense  has  been 
spared  to  make  the  surroundings  as 
comfortable  as  possible.  The  engineers 
have  laid  out  most  of  the  ten  miles  of 
curved  and  winding  roadways  and  some 
of  the  940  dwelling  units.  The  streets 
.ire  to  be  a  hard  surface  with  curb  and 
gutter.  The\  are  mostlx  on  gentle 
grades  giving  the  visitor  an  impression 
of  being  in  a  rather  hilly  region.  .Ac- 
tually the  townsite  is  located  on  a  tiar- 
ro\\-  plateau  between  two  river  vallexs 
— the  .Mineral  and  the  Iron.  While  the 
townsite  is  not  free  to  expand  in  an 
east-west  direction  it  has  unlimited 
room  for  expansion  in  a  southerK  di- 
rection and  this  feature  was  important 
in  the  selection  of  the  particular  site 
used.  The  dwellings  likewise  are  locateil 
(Cnntiiiiicd  on   fxigr   44) 
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by  Roger  L.  Funk,  E.  E.  '56  and  Robert  H.  Hardin,  E.  E.  '54 


PROFESSOR  H.  L.  WALKER 

A  l;iij;c  majority  ot  tlic  top  fduc.i- 
tors  on  the  I  nivcrsit\  campus  arc  men 
who  have  had  exceptional  backgrounds 
both  in  industry  and  in  education.  No 
exception  to  this  is  Professor  H.  L. 
Walker,  head  of  the  Department  of 
Mining  and   Metallurgy. 

Professor  Walker  received  his  Mache- 
lor's  degree  from  Michigan  College  of 
Mining  and  Technology  in  l'),i2;  his 
Master's  in  1^)3.^;  and  a  professional 
degree   in    i')35. 

His  broad  experience  in  industry  in- 
cludes work  as  laboratory  technician, 
research  engineer,  and  Assistant  to  the 
Superintendent  at  Munising  ( Michi- 
gan) Paper  Company;  engineer  for  a 
Southern  Illinois  coal  industry  ;  and 
consultant  for  various  metallurgical  in- 
dustries. During  the  war  he  was  with 
Technical  and  Industrial  Intelligence, 
and  traveled  to  Germany.  Austria,  and 
Czechoslovakia  to  obtain  and  evaluate 
research   on   enemy  industries.    He   was 


PROFESSOR  H.  L.  WALKER 

interim  Director  of  Mines  and  Miner- 
als for  the  State  of  Illinois  in  1947,  and 
again  in  I94Q.  Dvning  the  past  year, 
he  was  (lovernor  Stevenson's  personal 
representative  to  investigate  the  West 
Frankfort   coal    mine   explosion. 

His    experience    in    education    began 


in  I'^.U  when  he  was  made  instiuctor 
of  .MetalKngN'  Engineering  at  Michigan 
College  of  Mining  and  Technology.  He 
held  this  position  until  1937  when  he 
went  to  Washington  State  College  as 
Assistant  Professor  of  MetalUn'gy  and 
Metallography.  He  has  been  at  the  L'ni- 
\ersity  of  Illinois  since  193S  as  Assist- 
ant Professor,  Associate  Professor,  and 
Professor  in  the  Department  of  Mining 
arul  Metallurgy.  He  was  made  Acting 
Head  of  the  Department  in  1940;  he 
has  been  Head  of  the  Department  since 
1942. 

Professor  Walker's  membership  in 
eleven  professional  organizations  is  evi- 
dence of  his  active  interest  in  the  devel- 
opment and  progress  of  his  profession. 
He  is  chairman  of  the  Peoria  Chapter 
of  the  American  Society  for  Metals;  he 
has  been  a  member  of  the  executive 
board  for  the  past  ten  years.  A  ver\ 
acti\e  member  of  the  American  Insti- 
tute of  Mining  and  IVIetallurgical  En- 
gineers, he  is  chairman  of  the  committee 
on  graduate  studies,  and  a  member  of 
the  committee  on  student  relations;  pro- 
gram committee,  and  executive  commit- 
tee on  mineral  industries  resarch.  He 
was  a  member  of  he  executive  board  of 
the  Illinois  IVIining  Institute  from  1943 
to  1945.  Other  organizations  of  which 
he  is  an  active  member  include  the 
American  Association  for  the  Advance- 
ment of  Science,  the  National  Society 
for  Professional  Engineers,  Illinois  So- 
ciety for  Engineers,  Illinois  State  Acad- 
emy of  Science,  and  the  American  Soci- 
ety   for    Engineering    Education. 

Professor  Walker  is  national  Presi- 
dent of  Alpha  Sigma  Mu,  metallurgy 
honorary,  and  a  member  of  Sigma  Xi, 
research  honorary,  and  Tau  Nu  Tau, 
military    fraternit\'. 

He  likes  to  spend  his  vacations  on 
Lake  Superior  and  in  upper  Michigan, 
where  he  spends  his  time  fishing,  hunt- 
ing, loafing,  visiting  with  old  friends, 
;md  doing  some  work  on  a  hobby  of  his, 
photography. 

Hut  speaking  of  hobbies.  Professor 
W'alker  says  his  first  lo\e  is  his  dogs. 
( )ne,  "Walker's  Deluxe  Jake,"  is  an 
American  Pointer.  The  other,  "Walk- 
er's Deluxe  Duke,"  is  a  Brittany  Span- 
iel. Both  are  trained  hunting  dogs,  and 
almost  any  day,  in  season,  of  com'se, 
you'll  find  Professor  Walker  and  his 
two  dogs,  "Walker's  Deluxe  Jake"  and 
"Walker's  Deluxe  Duke,"  roanu'ng  the 
countryside  hunting  pheasants  and  quail. 


RICHARD  SLOANE 

Rich.-ird  Sloan,  one  cjf  our  tine  sen- 
iors, began  his  career  in  engineering  as 
a  pre-enginecring  student  at  .Murray 
State  Teachers  College,  Murray,  Ken- 
tucky. He  attended  school  there  for  two 
years,  and  then  transferred  to  the  I'ln"- 
\ersity  of  Illinois.  Here  he  is  majoring 
iii    Mining    Engineering. 

Dick  was  born  in  West  Frankfort, 
Illinois,  and  went  to  the  Frankfort 
Community     High     School.     He    phued 


KK  H.\KD  SLOANE 

basketball  all  four  years  of  high  school 
and  football  three  years.  One  year  he 
played  football  with  a  broken  rib.  In 
his  senior  year  he  was  the  Student  Body 
President.  He  was  awarded  the  Pea- 
body  Coal   Scholarship. 

"Face  South  Sloan,"  as  his  Triangle 
Fraternity  Brothers  call  him,  is  five 
feet,  eleven  and  a  half  inches,  tall,  has 
a  car,  and  is  single.  Among  his  hobbies 
are  model  jet  racing  cars,  golfing,  and 
"rifle  bumming." 

Richard  is  the  president  of  the  Min- 
eral Industry  Society,  and  is  a  Student 
Associate  of  American  Institute  of  Min- 
ing and  Metallurgical  Engineers.  He  is 
a  member  of  the  Rifle  Club  and  was 
the  Pledge  President  of  the  Triangle 
Fraternity. 

For  the  past  three  summers  Dick  has 
worked  for  the  Peabody  Coal  Company. 
Last  summer  he  did  underground  sur- 
veying at  their  Danville  mine,  the  Oak- 
wood  Coal  Company.  Just  recently 
Richard  completed  the  oxygen  breath- 
ing apparatus  course  of  the  Bureau  of 
\Iines  and  is  now  w(jrking  for  his  first 
aid  certificate. 

As  are  the  other  seniors  at  this  time, 
Richard  is  faced  with  the  problem  of 
what  he  will  do  after  graduation.  As 
of  now  he  is  planning  to  work  for  the 
Peabod\'  Coal  Company  as  a  mining 
engineer,  that  is  with  I'ncle  Sam  per- 
mitting. 
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OPPORTUNITY    IN    MINING 


by  George   B.   Clark,   Assoc.    Prof,  of  Min.   Eng. 


It  is  a  sad  tact,  but  nevertheless  a 
true  one,  that  very  tew  of  the  engineer- 
ing students  on  the  campus,  let  alone 
the  student  body  as  a  whole,  realize 
that  there  is  a  curriculum  in  mining 
engineering  at  the  I  niversit\'  ot  Illinois. 
For  the  information  of  the  readers  of 
Ttihnogrtiph,  I'd  like  to  give  a  few 
facts  concerning  not  only  mining  engi- 
neering education  on  the  I  niversity  of 
Illinois  campus,  but  about  the  profession 
of  mining  engineering  as  well. 

As  with  other  groups  of  engineering 
taught  at  the  University  of  Illinois,  our 
niinin  engineering  is  recognized  as  being 
among  the  best  there  is.  We  are  well 
equipped,  too,  with  laboratories  in  fuel 
analysis,  mineral  dressing  and  coal  prep- 
aration. Our  mine  \entilation  laboratory 
is  one  of  the  most  modern  in  the  coun- 
try, both  with  respect  to  equipment  and 
instrumentation.  One  of  the  features  ni 
the  laboratory  is  a  new  type  average 
velocity  gauge  which  was  recentK'  dc 
veloped  in  the  mining  department.  The 
mining  curriculum  is  a  broad  one  an<l 
provides  the  student  with  a  well  round- 
ed engineering  education  as  well  as 
specialized    study   in   mining. 

The  salaries  for  graduating  mining 
engineers  are  right  at  the  top,  bur  in 
spite  of  this  the  enrollment  in  mining 
engineering  has  dropped  (countr\  wide) 
in  the  past  two  years  much  more,  in 
proportion,  than  most  of  the  o  t  h  e  r 
branches  of  engineering.  The  reason 
for  this  has  not  been   ascertained. 

Perhaps  it  is  because  of  the  fact  that 
niirung  does  not  have  the  apparent  glam- 
our that  other  branches  of  engineering 
do.  Or,  perhaps  it  is  because  mim'ng  is 
considered  erroneously  to  be  an  overK 
dangerous  occupation.  Whatever  the 
reason,  the  number  of  freshmen  enrolled 
in  miru'ng  last  year  was  about  20(l  for 
the   whole    I'niteil    States. 

This  means  that  the  demand  for  nu'n- 
ing  engineers  during  the  next  few  years 
is  going  to  be  much  greater,  in  propor- 
tion, than  in  other  types  of  engineering. 
Right  now  there  are  three  times  as  many 
jobs  as  there  are  mining  engineers  to 
fill  them.  And  since  the  requirements 
of  the  nuning  industry  for  technical  men 
is  going  to  increase  with  the  increasing 


demand  for  mijierals  and  the  increasing 
difficulty  of  finding  and  mim'ng  them, 
the  demanil  for  trained  men  will  con- 
tinue  to  grow. 

Of  course,  it  must  be  recognized 
that  mining  is  among  the  hazardous  oc- 
cupations, but  this  should  offer  the 
young  engineer  more  incentive  to  help 
solve  the  difficult  safety  problems  of 
the  mining  industry.  From  a  scientific 
point  of  view  many  mining  problems 
are  more  difficult  of  solution  than  those 
in  electricity,  mechanics,  etc..  because  of 
the  many  variables  involved.  Hence,  it 
is  a  most  fertile  field  for  research  and 
graduate  stud\. 

There  are  many  branches  of  the  min- 
ing profession  which  are  open  to  cngi- 


profession  offers,  directly  in  mining  and 
in  closely  allied  industries. 

A  student  might,  among  man\  sin)i- 
lar  questions,  ask  himself: 

1.  Do  I,  in  addition  to  my  ability 
to  solve  problems  in  inathematics,  ph\s- 
ics,  chemistry,  etc,  like  to  work  with 
the  "forces  of  nature"  inside  and  out- 
side of  the  laboratory  More  specifically, 
do  the  problems  involved  in  learning 
of  the  forces  which  exist  in  rocks  around 
mine  openings  create  an  interest  in  m\ 
mind  ? 

2.  Am  1  interested  in  the  saving  of 
human  lives  —  lives  which  are  needles.s- 
l\'  given  every  day  to  produce  the  basic 
minerals  we  need  to  maintain  our  high 
standard  of  living 
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Shearing  a  coal  seam  in  an  Illinois  mine  with  a  coal  cutter.  Machines 
such  as  that  illustrated  have  been  developed  as  o  result  of  extensive  re- 
search in  mining.  (Photo  courtesy  of  U.  of  I.  Mining  Dpt.) 


neers.  Two  of  these,  safety  engineering 
and  research,  have  already  been  men- 
tioned. In  addition  there  are  the  fields 
of  mine  operation,  engineering  design, 
nu'ne  ailministration,  mine  \entilation, 
engineering  sales  and  retching.  I'ach  of- 
fers an  opportum't\  tor  de\elopment  ac- 
cording to  the  desires  and  capabilitv 
of  the  particular  person  concerned.  The 
choice  ot  location  and  living  conditions 
is  ver\  extensive,  including  foreign  ser\- 
ice.  .\  sur\e\  of  the  mining  profession 
has  shown  that  there  are  at  least  M) 
different  t>pes  of  jobs  which  the  mining 


,^,  Am  I  interested  in  academic  work, 
teaching  and  research,  in  a  new  and 
fertile  field  in  which  there  are  only  a 
score  ot  men  in  the  countrv  at  present 
who  hol.l   I'h.I),  degrees? 

4.  Do  I  think  1  would  like  to  work 
with  and  or  super\ise  the  men  who 
produce  our  coal,  gold,  silver,  etc,  from 
beneath  the  earth's  surface 

If  a  young  prospective  engineer  can 
answer  any  of  the  above  questions  in 
the  affirmative  it  would  be  well  lor 
him  to  further  investigate  the  possibili- 
ties of  the  nulling  protession  :i>  .i  career. 
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by  Ray  Andrews,  '56  and  Charles  LaRobadier,  M.  E.  '55 


CONFISKI)   Kins 

Poor  littli-  junior,  mi\c(l-up  little 
kill  that  he  is,  doesn't  know  which 
worlil  to  live  in.  Television  is  the  evil 
that  has  forced  this  unsuspecting  inno- 
cent into  the  great  realms  of  despair 
and  frustration  that  he  is  in  today. 
From  Space  Cadet  to  Hop-A-Long  Cas- 
sidy,  the  >oung  child  waivers  back  and 
forth,  not  knowing  just  which  terminol- 
ogy to  use.  The  complexity  of  this  prob- 
lem of  the  youth  of  today  cannot  be 
stressed  too  much.  It  can  only  be  ap- 
preciated by  actual  contact  with  these 
victims   of   circumstances. 

"(ireat  Cialloping  Galaxies!"  a  little 
lad  cries  as  he  jumps  from  his  saw 
horse  pony.  He's  after  Marshall  Scott 
fer  asendin'  him  to  the  interplanetary 
pen  for  a  five-year  stretch.  Ciit  Mar- 
shall Scott  on  the  two-way  wrist  radio 
afor  it's  too  late !" 

"Contact!  Contact!"  shouts  his  play- 
mate. "Hello,  is  that  \(iu  Randolph? 
Just  got  word  b\'  poin  express  that 
Two  Rav  (lun  I'ete  is  acomin'  to  git 
ya!" 

"Leaping  rings  of  Saturn,"  comments 
the  calm,  cool,  and  collected  Marshall. 
"I  must  take  a  double  dose  of  my  quick 
energy  capsules  and  round  up  a  posse 
to  relentlessly  track  down  this  man." 

Meanwhile,  in  a  different  part  of  the 
pla\gro\ind.  Two  Ray  Gun  and  his 
right-hand  man.  I'ugra,  are  talking  — 
"This  sure  is  a  rough  ride,  but  it's 
worth  it  to  git  e\en  w  itii  that  no  good 
Marshall,"  says  villanous  Two  Ray. 
"I've  sure  been  awaitiii'  fer  this  here 
chance  to  git  him.  Many's  the  night  I 
paced  my  space  cell,  just  awondcring 
how   I   was  agoin'   to  do  it." 

"Say,  Boss,"  quips  Ulgra,  "how  ya 
agoin'  to  do  it?  By  the  paralyzing  ray, 
real  slow,  or  even  slower  by  staking 
him  out  in  the  desert  sands  to  let  him 
doe  of  thirst(   evil  laugh)." 

"I  thought  that  I  might  lea\e  him 
in   the   Martian   tidal   zone  and   let   him 


<lr(iwn  ni  the  finter  floods.  Or  I 
could—" 

"jumpin'  horse  flies!  Look  to  the 
north!"  yells  Ulgra.  "Indians  ariding 
their    vicious   one-man    rockets!" 

"Faster!  Faster!"  shouts  Two  Ray  to 
the   driver. 

But  it  isn't  fast  enough.  Recess  is 
over. 


With   apologies   to  William: 

To  sleep  or  not  to  sleep:  that  is 
the  question  : 

Whether  'tis  easier  in  body  to 
suffer 

The  endless  morning  hours  of  som- 
niferous study, 

Or  to  rationalize,  and  in  so  doing, 

]VIitigate  the  constant  plaguing  of 
our  consciences 

That  warns  we  should  not,  must 
not  sleep?  Ah,  to  sleep; 

And  by  this  wondrous,  yet  evasive 
sleep 

Is  ended  all  the  countless  tribula- 
tions 

That  seem  to  endlessly  harass  those 

Who  must,  but  somehow  cannot, 
learn   to  stud\. 

Oh,  wise  was  he  who  called  this 
sleep   "a   blessed    thing" 

But  knew  he  full  how  difficult  its 
winning? 

To  sleep;  but  then  we  dream:  a\e, 
there's  the  rub; 

For  in  that  peace  which  from  our 
guiding   consciences. 

Was  won  by  sheer  fallacious  reas- 
oning. 

We  dream  not  ot  good  lite  and 
lovely   maidens, 

But  of  our  slide  rules  we  have  \et 
to  slide 

And  of  the  stress  and  strain  we 
have    not   calculated. 

Then,  perchance,  is  this  rlie  cause 

That  forces  us  to  bear  this  \ast 
Infinity 

Of  work  and  all  of  its  entailments. 


Professors'  dislike  and  eccentricities. 
Both    personal    and    geometrical, 
Dailv     quizzes,     hour     exams     and 

finals. 
The    aforesaid    nights    of    irksome 

somnolence, 
All  of  which  contribute  to  a  feeling 

which 
L'nfortunateh,     has     no    claim     of 

panacea  ? 
Or  is  it  from  the  dread  of  making 
Fiascos,    rather    than    successes    of 

our  futures? 
But    regardless   of    our    diverse 

motives. 
We  labor  in   this  sea  of  struggle. 
Perhaps,    ourselves    quite    ignorant 
Of  why  we  persevere  and   strive. 
Except  to  hold  the  name  of  scholar. 

Disseitation  on   a  Slide   Rule: 

Have  you  ever  analyzed  that  leather- 
cased  instrument  that  hangs  from  yom- 
belt?  Well,  let's  examine  it  for  a 
minute. 

Iiuiocent  looking  thing  that  it  is,  it's 
really  not  so.  First  of  all,  it's  a  calcu- 
lating little  gadget  that  has  a  nasty 
habit  of  persistenth  sticking  out  its 
tongue.  It  delights  in  beconu'ng  unman- 
ageable, especially  during  exams.  Only 
at  such  times  does  it  reveal  a  need  for 
lubrication  or  adjustment.  Then  it  de- 
mands bold-facedly,  with  an  irritating 
sticking,  to  be  powdered  like  a  newborn 
babe  and  threatens  the  use  of  its  cursor 
if  one  isn't  swift  about  doing  so.  It 
likes  to  be  hanging  from  a  belt  loop 
when  it's  being  hunted  under  a  chaotic 
pile  of  books  on  a  desk. 

But  really  it  isn't  so  awfully  bad.  It 
sta\s  with  us — when  we  have  it  hooked 
to  ourselves,  it  works  for  us  although 
it's  only  when  we  push  it  and  it  gets 
residts — like  two  times  two  is  equal  to 
three  point  nine,  nine,  nine  eight. 

And  who  can  deny  that,  in  spite  of 
himself,  he  becomes  attached  to  his  slip 
stick,  if  onl\'  by  a  snap  and  loop? 


16 


THE  TECHNOGRAPH 


-     Nevet  before  in  tVie  history  oj  the 
>-  aircraft  industry  has  tiicre  been 
greater  opportunity  ami  greater 
demand  for  the  youn<;  engineer  with 
I  thorough  training  and  creative  ability. 

B  At  Chance  \'uuglit  ymi  tju  juin  an  i-nyi- 

neering  staff  in  one  of  the  Kirge-t  plants 
designed  for  the  manufacture  of  mihtary  aircraft. 
Centered  in  the  second  largest  aircraft  production  area  in 
the  U.  S.,  tliis  modern  air  conditioned  plant  is  especially 
designed  and  equipped  with  adequate  facilities  for  air- 
craft research,  development  and  integrated  production. 


Security  restrictions  prevent  a 
full  discussion  of  the  guided  mis- 
sile projects  at  Chance  V'ought, 
Jiut  growing  requirements  in  all 
phases  of  develo[)ment  and  pro- 
duction are  creating  new  demands 
for  all  types  of  engineers  and  scientists. 
These  missiles  are  in  production  for  inten- 
sive experimental  uses  and  presently  are 
being  flight  tested  with  excellent  results. 


Fur  tliirlvfive  years  Chance  Voupht's  position  in  the  aircraft  industry  has  been 
one  of  pioneering  and  leadership.  One  of  the  latest  achievements  is  the  tailless 
swept  wing  F7U-.'J  "Caillass"  now  in  full  scale  production.  This  twin  jet  fighter, 
n  the  "more  than  050  miles  per  hour  category,"  is  designed  to  operate  from  both 
bases  and  aircraft  carriers.  For  further  information  about  Chance  Nought  and  its 
ed  opportunities  in  engineering,  consult  a  copy  of  our  publication  titled  "Tonwr- 
ruu's  Engineering"  now  on  file  in  your  college  placement  library.  If  you  are  receiving  a  degree 
in  Engineering,  Mathematics  or  Physics,  contact  your  Placement  Director  for  an  appointment 
with  the  Chance  Vought  Aircraft  re[)resenlalive  who  will  visit  your  campus  soon. 


S    I    O    N 


Chance  Vought  Aircraft 
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part  two 


inois  Digital  Computer 


edited  by  Hank  Kalapaca,  E.  Ph.  '53  and  Ken  Kolence,  Physics  '53 


Jill  fo/louiiin  is  tlif  siKiiui  and  coii- 
iliiding  part  of  an  artiiie  on  the  Illinois 
Digital  (jonipiitir.  It  involves  a  detailed 
analysis  of  in/>nt-oiitpiit.  memory,  eon- 
trol .  and  foiver  supplies,  much  of  iiliieh 
ii'as  derived  from  a  teehnieal  paper  hy 
Professors  R.  E.  Meagher  and  ,/.  /'. 
N)ish.  hoth  uith  the  University  of 
Illinois. 

Inpiit-Outpiit 

Thf  in(iur  cqiiipnifnt  consists  of  a 
photoelectric  tape  reader  which  is  able 
to  "read"  the  punch-coded  teletype- 
writer tape  at  a  rate  of  two  feet  (220 
lines  of  punched  code)  per  second.  This 
is  40  times  as  fas  as  a  teletypewriter 
operates.  The  input  is  by  means  of  a 
standard  5-hole  Teletype  tape  of  which 
four  holes  are  used  to  represent  num- 
bers in  the  sexadecimal  or  base-16  num- 
ber system  by  means  of  a  binary  code. 
A  40-digit  binary  number  is  then  writ- 
ten as  a  10-digit  sexadecimal  number. 

Output  from  the  machine  can  be 
either  to  a  tape  punch  which  operates 
at  5  times  standard  teletype  speed  or  to 
a  teletypewriter.  In  either  case  it  is  in 
the  sexadecimal  system,  although  if  it 
is  desired  the  output  can  be  program- 
med and  converted  by  means  of  a  simple 
routine  to  decimal  quantities. 


M  emory 

Tile  nicniorv  is  of  the  electrostatic 
"Williams"  type  u  sing  40  3KF1 
cathode-ray  tubes.  Each  cathode-ray 
tube  stores  1,024  binary  digits  and  can 
recei\c  binary  information  from  one 
digit  of  the  accumulator  and  can  re- 
lease its  stored  information  to  the  cor- 
responding digit  of  the  arithmetic,  num- 
ber, or  order  registers.  Thus  the  total 
storage  is  1,024  words  of  40  binary 
digits.  A  slave  cathode-ray  tube  and  a 
40-position  switch  are  provided  so  that 
the  contents  of  any  one  of  the  operating 
tubes  can  be  viewed  at  one  time.  The 
cathode-ray  tubes  are  operated  with 
their  deflection  plates  and  second 
anodes  at  about  150  volts  positive  with 
respect  to  ground  and  with  their  cath- 
odes at  about  1,900  volts  negative  with 
respect  to  ground,  giving  an  accelerating 
potential  of  about  2,050  volts. 

Each  cathode-ray  tube  is  mounted  in 
a  horizontal  position  with  its  own 
shield  consisting  of  a  layer  of  copper, 
a  layer  of  mu  metal,  and  then  a  second 
layer  of  copper  and  a  second  layer  of 
mu  metal.  Each  cathode-ray  tube  is 
provided  with  an  adjustment  for  intens- 
ity, focus,  and  astigmatism. 

Associated  w'ith  each  meniorv  tube  is 


Doctor  James  E.  Robertson  stands  at  the  control  panel  of  the  Illinois  com- 
puter while  Gene  Leichner  feeds  the  data  into  the  input  mechanism.  (All 
photographs  and  diagrams  courtesy  of  the  Digital  Computer  Laboratory.) 


a  chassis  which  contains  a  4-tube 
"\ideo"  amplifier  with  a  gain  of  about 
50,000  for  a  1.5-microsecond  pul.se.  The 
chassis  also  contains  the  logical  circuit 
to  provide  for  regeneration  in  the  usual 
way  and  for  transfers  of  information  to 
and  from  the  appropriate  registers.  The 
output  of  this  chassis  is  capacitively 
coupled  and  then  d-c  restored  to  the 
grid  of  the  cathode-ray  tube.  The  "2- 
dot"  system  of  storage  is  used  where 
the  sensing  position  of  the  beam  is 
called  the  dot  and  the  other  position  is 
called  the  "dash."  The  beam  is  on  for 
about  1.2  microseconds  in  the  "dot" 
position  and  about  2.5  microseconds  in 
the  "dash"  position.  The  period  between 
cycles  of  memory  operations  has  com- 
monly been  set  at  22  microseconds, 
although  all  of  the  useful  operations, 
including  the  clearing  and  gating  of 
i  n  f  o  r  m  a  t  i  o  n  ,  require  about  16 
microseconds. 

The  voltages  for  the  deflection  plates 
of  the  cathode-ray  tubes  which  specify 
the  position  of  the  beam  for  each  of  the 
1,024  memory  addresses  are  obtained 
from  an  "address  generator"  which  con- 
verts te[i  binary  digits  into  32  vertical 
positions  and  i2  horizontal  positions  by 
aililing  the  currents  from  five  binary 
stages  for  each.  Some  special  care  has 
been  taken  to  insure  that  the  deflection 
\oltages  are  free  from  noise  by  provid- 
ing special  regulation  for  two  of  the 
voltages  and  by  suitable  limiting  of  the 
\oltages  on  the  wires  which  carry  the 
ten  binary  digits  to  the  ''ad  d  r  e  s  s 
generator." 

Control 

As  has  been  mentioned  the  control  of 
the  Illinois  machine  is  direct  coupled 
and  asynchronous.  Rather  than  have  an 
external  timing  device  for  signalling 
each  of  the  operations  it  is  to  perform, 
it  operates  by  having  each  of  its  opera- 
tions signal  the  one  to  follow.  The 
speed  with  which  it  operates  is  there- 
fore determined  hy  its  own  ability  to 
carry  out  the  sequencing  operations 
which  aie  required.  Since  it  is  direct 
coupled  the  machine  will  simply  stop 
if  no  signal  is  supplied  for  an  operation. 
( )n  the  other  hand,  the  machine  can  be 
made  to  stop  by  deliberately  inhibiting 
:i   signal. 

(Continiit  d   on    pagi    211) 
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U>ing  an  electron  tube  developed  hy  RCA,  automotive  enjjinecrs  have 
perfected  an  instrument  which  automatically  controls  uutomohile  headlights. 


Out  of  llic  stars  -  a  cure  for  IicacHi<>'lil  i>*larc ! 


\\  hen  RCA  scientists  cle\'elopecl  an 
electron  tube  so  sensiti\e  that  it  could 
respond  to  flickering  starlight,  astron- 
omers promptly  put  it  to  work  in  their 
studies  of  the  Uni\erse. 

Called  a  multiplier  phototube,  RCA's 
invention  now  "takes  to  tiie  road"  in  an 
instnunent  which  will  add  to  your  safety 
when  driving  at  night.  The  nniltiplier 
piiototuhe  is  now  heing  used  in  an  iiuto- 
tiuitic  control  for  autovtohilc  Iwdcllifihts. 

Here's  how  it  works.  RC.V's  tube,  in  a  new 
system,  sits  hehind  your  windshield  where 
it  can  "sec"  approaehin;;  headlights.  .\  ear 
comes,  and  the  nudliplier  photntuhe  acti- 


vates a  system  which  shifts  your  headlighls 
to  low  beam  — returns  them  to  high  when  the 
other  ear  has  passed.  It's  simple.  It's  com 
pletely  automatic.  .\nd  what's  most  impor 
tanf,  it  lets  you  keep  your  undivided  attcn 
tion  where  it  belongs  ...  on  (irii  ing  your  car. 

Deselopnient  of  the  midtiplier  phototube 
is  another  example  of  how  RCA  research 
benefits  you.  RCA  research  assures  you  finer 
perfonnanec  from  an>'  product  or  sersice  of 
RCA  and  RCA  \'ictor. 


Sit  the  latest  in  radio,  trirvision,  and  ctcctronici  at 
nCA  F.xhihilinn  Hall.  .36  H'.vf  49tl,  Stm-t,  N.  Y. 
.\(/niivvi<>n  is  fri;  .  Radio  Ciiriwrillinn  of  Amirica. 
RCA  Building,  Radio  City,  New  York  20,  N.  Y. 


ll\i)io  Connonn io\  or  .Im/jiuca 


Ihtrltl  ientlvr  in  radio — Jirst  in  tvlcsisinn 


CONTINUE   YOUR   EDUCATION 
WITH    PAY-AT    RCA 

Cruduatc  Kicctrical  EiiKincL'pi:  HCA 
\'ictor— (inc  of  the  world's  fnrciTiost  manu- 
facturvrs  of  rndio  and  rlrctrouic  prodmts 
—offers  you  opporliinity  to  j'ain  valuable, 
well-rounded  training  and  exjK'rientv  a( 
n  good  sah:r\'  with  opporhniities  for  ad- 
vaneenient.  Here  are  only  five  of  the  many 
projeets  which  offer  iniiiMial  promise: 

•  Development  and  design  of  radio  re- 
ceivers (including  hntadeast.  short-wave 
and  TM  circuits,  television,  and  phono- 
graph combinution-i). 

•  Advanced  development  and  design  of 
AM  and  FM  broadcast  transmitters,  R-F 
induction  heating,  mobile  communications 
Cfiuipment.  relay  systems. 

•  I>esipn  of  rimponent  parts  such  tu 
coils,  loudsiM'ukers,  capacitors. 

•  Development  and  design  of  new  re- 
cording and  pritducing  metliods. 

•  Design  of  receiving.  |wvver.  catliode 
ray,  gas  and  photo  tiil>es. 

W'ritt'  iodmf  to  CoUcRc  HcUitions  Divi- 
sion, nCA  Victor.  Camden.  Nrw  Jrrsctj. 
Also  manv  opportunities  for  Nfrchanical 
and   Chemical    En»;ineers  and   Physicists. 
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COMPUTER   .   .   . 

(('.iinliiiiitd  JKiiii    f>iiii,i     IS) 

Let  us  i.-()iisiilcr  one  tllp-tlop  !•'  :mil 
two  opi-rations   A   and    H. 

Wlu'ii  F  is  in  the  II  state  A  (ncuis 
anil  causi-s  V  to  turn  to  1.  Tliis  ini- 
tiates H  which  ri'tunis  F  to  (I,  and  thi- 
scqufiKT  is  rcpfatcd.  Thus  one  tlip-tlop 
can  he  uscil  to  seiiuciicc  a  pair  of  opera- 
tions. In  tlie  same  \\a\ .  /;  tlip-tlops  can 
be  vised   to  sequence  2"  operations. 

There  are  obvious  defects  in  the 
simple  example  just  cited.  In  the  tirst 
place,  the  signal  from  A  may  turn  !■'  to 
1  before  A  has  had  a  chance  to  do  its 
work.  If  this  happens,  the  enabling  sig- 
nal to  .A  will  disappear  and  A  will 
never  be  completed.  Secondly,  B  ma\ 
take  place  while  A  is  still  on.  This 
could  have  disastrous  results  if  the  two 
signals  were  related,  as,  for  example, 
wiien  A  clears  a  register  and  H  gates 
information  to  that  register.  If  H  gates 
while  A  is  still  on  and,  worse  still,  if 
15  never  gets  really  turned  on,  the  in- 
formation woulil  never  be  gated. 

In  order  to  pre\ent  failures  of  these 
kinds,  safety  circuits  have  been  designed 
into  the  Illinois  machine  control.  These 
circuits  do  the  following  things: 

1.  They  make  the  turnover  re- 
quirements for  control  flip-flops 
more  stringent  than  the  turnover 
requirements  for  the  flip-flops  be- 
ing controlled.  Therefore,  if  the 
latter  do  not  turn,  neither  will  the 
former,  and  the  machine  will  stop. 

2.  They  require  that  uhen  a 
control  flip-flop  is  being  turned 
over  and  sensed,  the  signal  from  it 
be  used  only  when  it  has  been 
positively   turned. 

.1.   They    require   that   before   an 
operation   in    a  sequence   can   occur 
the    previous    operation    m\ist    not 
only   have   taken    place   but   that    it 
must    also    ha\e    been    turned    off. 
Examples    of    circuits    of    these    kinds 
may    be    found    in    the    shift   sequencing 
control.  Shifting  in  the  Illinois  machine 
requires  four  operations,  two  clears  and 
two  gates,  and  the.se  are  sequenced  with 
two  flip-flops.  Let  us  take  a  look  at  one 
of    these    flip-flops,    tiie    one    which    is 
turned  over  by  a  register  gate  bus.   But 
first    let    us    recall    the    register    gating. 
When  the  cathode  of  the  gate  tube  is 
pulled   down   from  -|-10  volts  to   —10 
volts    the   contents   of    the   second    flip- 
flop  will   transfer  if  the  grid  was  posi- 
tive.   Flip-flop  grids  are  either  0   volts 
or  negative  about  —20  volts.    Since  the 
cutoff    of    the    6J6    used    for    gating    is 
about   — I  volts,   the  gate  will   start   to 
conduct    \\lu-ii    the   cathode   is   at   about 
-\-A    \olt>,    and    the    transfer    will    ha\e 
occin-red    by    the    time    the   cathode   gets 
to  0  volts. 

The     same     gate     bus     which     pulled 


down  the  gate  cathodes  in  the  register 
is  \ised  to  turn  the  control  flip-flop  F 
(Figure  4).  But  now  the  gate  tube  (I 
is  pegged  at  —  ^  \()lts  instead  of  at  0 
\()lts.  'Fhis  gives  a  5-volt  safety  margin 
in  the  turnover  of  F,  and  it  can  be 
safely  assumed  that  the  register  fli|i- 
flops  turned  over  if  F  did. 

Negative  signals  arc  used  in  nearh 
all  of  the  Illinois  machine  control.  Be- 
foie  V  was  turned,  pin  6  was  negative. 
After  it  is  turned  by  G,  pin  5  is  nega- 
ti\e,  and  one  might  be  tempted  to  take 
the  signal  for  the  next  operation  from 
here.  But  this  would  be  a  mistake,  for 
pin  ">  might  go  far  enough  negative  to 
initiate   the    next   operation    before    V    is 


Fig.    4 

safely  and  permanently  turned  over. 
Therefore  the  signal  will  be  taken  from 
the  positive-going  grid  6  which  is  the 
last  moving  element  of  F.  It  will  be 
sensed  with  the  inverter  N,  which  is 
built  just  like  F.  Because  of  the  cutoff 
properties  of  N,  it  will  not  conduct  vui- 
til  the  grid  gets  up  to  — I  volts,  and  by 
then  we  know  that  F  is  safely  over.  The 
output  of  N,  therefore  says  that  the 
register  gate  bus  has  gone  down  and 
that  F  has  been  turned  over.  The  turn- 
over of  F  will  shut  off  the  gates  in  the 
register. 

We  still  need  to  know  that  the  gate 
bus  is  back  up  again  before  proceeding 
with  the  next  step.  This  information  is 
obtained  from  the  inverter  N...  With 
pin  5  pegged  at  +5  volts,  the  signal 
from  N.^  will  not  be  negative  \uitil  the 
gate  bus  is  safely  off  again.  The  out- 
puts of  Nj  and  N„  then  go  to  the  ".-uid" 
circuit  A  which  starts  the  ne\t  opera- 
tion when  its  cathode  goes  negative. 

This  is  the  kind  of  philosophy  which 
h,is   prevailetl   in   the  design  of   the  con- 


trol. Throughout  the  control  an  effort 
has  been  made  to  assure  the  safe  opera- 
tion of  each  step.  If  any  step  .should 
fail,  the  result  is  not  a  loss  of  the  in- 
formation in  the  register  but  merely  a 
"hanging  up"  of  the  machine.  The  con- 
trol waits  until  the  proper  enabling 
signal  comes  along,  and  then  it  proceeds. 
This  kind  of  construction  makes  it  pos- 
sible to  test  the  operation  step  by  step 
by  putting  s  w  itches  in  appropriate 
places  so  that  the  turnover  of  flip-flops 
can  be  controlled.  One  such  place  is  in 
the  cathode  of  the  gate  turning  over  the 
flip-flop  F  in  the  previous  example.  If 
this  switch  is  open,  the  register  gate  will 
not  turn  off  and  the  machine  will  wait 
until  the  switch  is  closed. 

A  price  must  be  paid  for  these  safety 
features,  and  the  price,  of  course,  is 
speed.  The  machine  will  run  faster  if 
it  is  not  necessary  to  wait  for  checks  on 
the  operation.  It  will  also  run  faster  if 
operations  are  done  as  much  as  possible 
in  parallel.  Here  again,  although  the 
Illinois  machine  is  a  parallel  machine,  a 
price  has  been  paid  in  speed  for  con- 
venience in  doing  certain  control  opera- 
tions sequentially  rather  than  in 
parallel. 

The  Illinois  machine  memory  is  syn- 
chronous with  a  period  of  22  micro- 
seconds. When  the  control  is  carrying 
out  operations  which  do  not  involve  the 
memory,  it  works  independently  while 
the  memory  regenerates  its  storage  loca- 
tions. But  if  an  operation  requires  use 
of  the  memory,  the  control  and  memor>- 
must  be  synchronized  for  one  22-micro- 
second  interval,  called  an  action  cycle. 
In  order  to  get  into  synchronization  the 
control  furnishes  a  signal  to  the  mem- 
ory. Since  this  signal  may  occur  at  any 
time  during  the  22-microsecond  cycle, 
the  control  must  then  wait  for  an  ap- 
propriate memory  pulse,  the  action  sense 
pulse,  to  come  along.  When  this  pulse 
comes,  the  action  cycle  normally  takes 
place.  During  this  cycle  information  is 
transferred  to  or  from  the  memory,  the 
necessar)  clearing  and  gating  operations 
for  these  transfers  being  executed  more 
or  less  directly  by  the  memory  pulses 
themselves.  This  one  case  where  the 
memory  clears  and  gates  in  the  registers 
is  the  only  synchronous  control  opera- 
tion  in   the  machine. 

The  action  cycle  ends  when  the  next 
action  sense  pidse  occurs  22  micro- 
seconds after  the  one  which  began  the 
cycle.  At  this  time  a  "have  used  mem- 
ory" signal  goes  to  the  control  to  indi- 
cate that  the  use  of  the  memory  has 
been  completed.  The  memory  returns  to 
regenerating,  and  the  control  resumes 
its  asynchronous  activity. 

'VW   synchroni/atiou    process   requires 
two     flip-flops.     ( )ne    distinguishes    be- 
tween  an    action    c\cle   and    a    regenera- 
tion    c\cle.     The     second     distinguishes 
((Uiiitiniiitl  on   page  36) 
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#  Robert  F.  Karcher,  a  195  1  Mechanical  Engi- 
neering graduate  from  Purdue  I'niversity,  is 
another  Allison  engineer  who  is  pioneering  in 
an  advanced  field  of  mechanics.  He  is  playing 
an  important  role  in  the  Research  and  Develop- 
ment group  of  the  Transmission  Engineering 
Section. 

Allison  is  the  world's  largest  manufacturer  of 
torqmatic  drives  for  heavy-duty  Ordnance  and 
commercial  vehicles  and  et)uipment.  These 
transmissions  serve  a  purpose  far  broader  than 
a  unit  in  the  power  train.  All  the  steering  and 
braking  of  the  vehicle  also  are  accomplished  in 
the  transmission.  These  operations  are  ct)n- 
trolled  by  hydraulic  circuits  which  consist  a( 
clutches,  pumps,  governors  and  necessary  valv- 
ing  to  make  them  operate  in  the  proper  se- 
quence. The  assembly  of  the  valving  system  is 
often  termed  the  "brain  box"  of  the  transmis- 
sion since  it  determines  how   the  transmission 


will  operate  to  provide  ma.vimum  performance 
and  maneuverability  with  finger-tip  control. 

Hob,  shown  above  examining  a  CTi-SOO 
transmission,  is  involved  in  deveU)ping  a  new 
improved  system  of  governing  automatic  con- 
trol systems  of  many  Ordnance  and  commercial 
transmissions.  This  involves  basic  analysis,  de- 
sign and  testing  of  pilot  samples.  These  hy- 
draulic controls  provide  proper  sequence  for 
clutch  operation  to  determine  speed  range,  con- 
verter or  lock-up  operation.  They  also  prt)vide 
steering  control  for  the  vehicle  when  this  func- 
tion is  included  in  the  transmission. 

Hob  and  other  Allison  engineers  are  con- 
tinually applying  their  knowledge,  experience 
and  imagination  to  find  successful  answers  in 
the  never-ending  search  for  product  improve- 
ment. There  is  a  real  engineering  challenge  at 
Allison  and  lifetime  opportunities  for  engineers. 


'<^^    DIVISION,  GENERAL  MOTORS  CORPORATION  •  Indianapolis,  Ind. 

Design,  development  and  production  —  high  power  TURBINE  ENGINES  for  modern  aircraft  .  .  . 
heavy  duly  TRANSMISSIONS  for  Ordnance  and  Commercial  vehicles  .  .  .  DIESEL  LOCOMOTIVE 
PARTS    .    .    .    PRECISION    BEARINGS    for  aircraft,   Diesel   locomotives   and   special   application. 
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non-credit  course  in 


MINE   RESCUE   AND   FIRST-AID 


bv  Richard  L.   Sloan,  Min.   E.  54 


Tlu'  Mine  R  I- s  I- u  c  and  l-'irst-Aiil 
coiirsfs  are  non-cioilit  courses  tor  ain- 
one  iiitfrestfd.  To  be  eligible  to  wear 
an  apparatus  during  a  rescue  operation, 
a  physical  examination  must  be  passed. 
For  those  who  do  not  pass  the  physical. 
they  are  permitted  to  a.ssist  in  the  oper- 
ation from  a  fresh  air  station  or  troni 
the  surface. 

Some  ot  the  requirements  of  the 
physical  examination  are  as  follows: 
(  1  )  The  applicant  must  have  a  2(1  ,■!() 
or  better  vision  in  each  eye;  (2)  he 
must  have  solid  front  teeth,  including 
all  bicuspids.  No  removable  bridges  or 
plates ;  {})  a  pulse  rate  is  taken  for  a 
full  minute  while  the  applicant  is  stand- 
ing and  another  is  taken  two  minutes 
after  completion  of  a  step  exercise.  If 
the  first  pulse  late  is  exceeded  by  hvo 
beats  per  minute,  the  applicant  is  not 
considered  physically  fit  to  wear  the 
apparatus.  The  course  is  offered  from 
6  o'clock  to  10  o'clock  one  night  a 
week    for    5    weeks. 

Three   years   ago,   through    the   iuitia- 


ti\e  of  Professoi  R.  (  i.  VV'uerker  of  the 
Mining  Department,  the  United  States 
Bureau  of  Mines  of  V'incennes,  Indiana, 
furnished  the  first  non-credit  rescue 
course  at  the  University  of  Illinois. 
(Two  years  previous  to  this  time,  a 
similar  course  was  offered  in  the  sum- 
mer time  for  credit.  Due  to  it  being  a 
summer  course,  there  was  little  interest 
shown  and  the  course  was  dropjieil  trom 
the  curriculum. ) 

During  the  next  two  years,  the  State 
of  Illinois  Department  of  Mines  and 
IVIinerals  offered  the  course  under  the 
instruction  of  William  |.  Williams, 
Superintendent  of  the  Mine  Rescue 
Station  in  Springfield,  with  the  assist- 
ance of  J.  J.  Kotzman,  Inspector  at 
Large  from  Staunton,  and  C.  S.  Tar- 
tar, Superintendent  of  the  Benld  Mine 
Rescue   Station. 

The  students  taking  the  course  this 
fall  were  the  first  group  ever  to  be 
trained  with  the  new  Chemox  Oxygen 
Breathing  Apparatus.  The  apparatus  is 
a  self-contained  breathing  circuit  operat- 
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Students  of  the  first  aid  and  mine  rescue  course.  Top  (from  left  to  right) 
E.  E.  Neihous,  W.  H.  Stoewer,  S.  B.  Gafvert,  Philip  Urso,  J.  J.  Yancik, 
J.  J.  Kotzman,  State  Mine  inspector-ot-Lorge,  L.  Felts,  Research  Assistant, 
University  of  Illinois.  Center  (from  left  to  right)  J.  P.  Snider,  D.  Trainor, 
W.  H.  Donley,  P.  A.  Holtorf,  O.  Terichow,  W.  J.  Williams,  Superintendent 
of  Mine  Rescue  Station,  Instructor  of  the  course.  Bottom  (from  left  to  right) 
R.  G.  Wuerker,  Assistant  Professor,  University  of  Illinois,  H.  Ramiros,  J. 
Romero,  R.  L.  Sloan,  R.  E.  demons. 


ing  indeiiendently  of  the  outside  air, 
employing  a  replaceable  canister  con- 
taining a  chemical  which,  upon  contact 
with  the  moisture  in  the  exhaled  breath, 
evolves  a  plentiftd  supply  of  oxygen  for 
breathing  requirements  and  absorbs  the 
exhaled  carbon  dioxide  moisture.  The 
Chemox  apparatus  is  equipped  with  an 
automatic  timing  device  which  rings  a 
bell  at  the  end  of  a  pre-set  time  interval 
to  indicate  that  the  wearer  should  re- 
turn to  fresh  air.  This  apparatus  is 
illustrated  by  the  first  two  men  on  the 
left  of  the  second  row  in  the  apjiaratus 
picture. 

The  McCaa  apparatus  has  been  the 
standard  apparatus  used  by  mine  rescue 
teams.  This  apparatus  is  being  worn 
by  the  first  four  men  from  the  left  on 
the  bottom  row  of  the  apparatus  pic- 
ture. The  instruction  for  this  apparatus 
covers  the  different  tests  for  tightness 
and  tests  for  the  working  parts.  Also, 
practice  in  wearing  the  apparatus  is  re- 
quired. The  apparatus  carries  a  steel 
cylinder  charged  with  135  atmospheres 
of  oxygen.  The  carbon  dioxide  is  re- 
moved from  the  exhaled  breath  by 
Cardoxide,  a  highly  efficient  absorbent 
that  performs  this  fimction  with  a  min- 
imum of  heat  generation.  A  pressure 
gauge  is  the  timing  device  employed  in 
the  McCaa  apparatus.  The  wearer  can 
check  to  see  if  he  has  enough  oxygen  to 
continue  his  advancement  or  if  he  has 
to  return  to  the  fresh  air  station.  Oper- 
ation and  care  of  the  machine  is  prac- 
tised throughout  the  course  of  Mine 
Rescue. 

An  apparatus  not  much  used  for  mine 
rescue  work  anymore  is  the  One-Hour 
Oxygen  Breathing  Apparatus.  It  works 
on  the  same  principle  as  the  McCaa 
apparatus  but  the  oxygen  lasts  but  half 
as  long  due  to  the  capacity  of  the  oxy- 
gen bottle  and  its  smaller  construction. 
It  can  be  used  in  low  coal  seams  where 
the  McCaa  would  be  too  cumbersome. 
The  student  learns  only  the  operation 
of  this  machine  and  not  much  time  is 
spent  on  its  working  parts  due  to  its 
similarit\'  to  the  .McCaa  machine.  This 
apparatus  is  illustrated  b\  the  third  and 
touitli  men  frotn  the  left  on  the  second 

1  IIW. 

The   (  las   Mask   is  an   apparatus  that 
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MEET  YOURSELF- 

lO  YEARS  FROM  NOW 


Ever  wonder  wluit  Miu'll  he  like  wlien  the  class  of  '53  holds  its  10th 
reunion?  If  \ou  started  to  work  for  one  of  the  Bell  System  telephone 
companies  after  graduation,  wc  can  give  you  a  pretty  good  idea. 

POSITION  IN  THE  WORLD:  On  the  way  up!  A  Development  Engineer 
Willi  iIr  lUll  l,,il)ui.it()in.s.  Pediaps  exploring  the  application  of  fiiiida- 
incntal  new  ckctronie  inventions  to  teleplionc  eouuiiiinieations.  A 
Transmission  Engineer,  helping  to  proxide  the  tckphone  needs  of  an 
entire  state.  A  Supervisor  in  tlie  Trafhe  Department,  responsible  for  the 
speed  and  cpiality  of  local  and  long  distance  service  in  several  cities  and 
for  the  personnel  relations  of  a  large  numl)er  of  eini)loyees.  In  the  tele- 
phone company,  jobs  such  as  these  are  held  by  relatively  young  men 
and  women. 

FUTURE:  Unlimited!  The  Bell  System  continually  progresses  and  expands 
aiul  lis  personnel  grows  with  it.  In  the  past  25  years,  the  number  of 
tekphoues  has  almost  tripled.  In  the  past  5  years,  telephone  companies 
ha\e  introduced  such  things  as  network  television  transmission,  radio- 
telephone ser\ice  and  dialing  of  Long  Distance  calls.  And  the  best  is 
yet  to  come. 

FRAME  OF  MIND:  Confident  and  proud!  You'll  be  satisfied  because  you 
li.ne  .1  i(.\\.irding  job  . .  .  not  mil\  in  p.iv  and  security  . .  .but  in  service. 
You'll  be  proud  of  your  share  in  helping  pro\  ide  and  develop  a  telephone 
scr%ice  vital  to  the  country's  social  and  economic  life. 

Like  the  picture?  For  further  information  see  your  PJaceiuent 
Officer.  He  will  he  glad  to  give  you  details  regarding  the  opportunities 
for  emploMueut  in  the  Bell  System. 


JJ^     BELL   TELEPHONE    SYSTEM 
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FROM  MAGNETIC 

TACONITE 


MAGNETIC 
SEPARATORS 
Reject  l/3rd. 


TO  IRON  ORE 

CONCENTRATE! 


PELLETIZING  FURNACE 
1/2"  to  1 1/4"  Pellets,  64%  Fe 


TACO 


INTRODUCTION 

'I'acoiiite,  a  word  not  found  in  most 
tlictionaries,  is  a  hard  rock  containing  25 
to  .?S  per  cent  iron.  Taconite  deposits  are 
now  getting  serious  consideration  because 
the  higher  grade  ores  left  in  Minnesota, 
Michigan,  and  Wisconsin  are  being  de- 
pleted rapidly.  There  are  hellions  of  tons 
of  this  rock  lying  on  the  IVIesabi  range  in 
northeastern  Minnesota.  This  area,  which 
extends  110  miles  in  1  ength  and  varies 
from  one  to  three  miles  in  width,  produces 
o\er  one  half  of  the  nation's  iron  ore.  Here 
the  greatest  activity  has  been  directed  to- 
ward the  concentration  of  the  magnetic 
taconites.  Data  for  future  taconite  plant 
operation  is  now  being  furnished  by  large 
pilot-plants  which  produce  tailor-made  ag- 
glomerated iron  ore  from  the  taconite  rock. 
The  reduction  of  the  iron-bearing  rock,  to 
a  form  of  high  grade  iron  ore,  which  took 
nature  geologic  ages  to  accomplish,  will  be 
done  in  these  plants  through  continuous 
process.  The  use  of  these  deposits  of  low 
grade  ore  permits  the  conservation  of  the 
high  grade  ore  so  necessary  in  times  of  na- 
tional   emergency. 

The  taconite  program  now  developed  on 
the  Mesabi  Range  includes  five  major 
stages:  exploration,  research,  mining,  sepa- 
i.ition,  and  cementing  together,  or  agglom- 
eration,  of   the  powder-fine   iron   minerals. 

I.   EXPLORATION 

Exploration  for  taconite  is  as  much  an 
engineering  problem  as  mining  th  etaconite 
after  it  is  found.  Such  exploration  is  done 
by  drilling  and  is  of  utmost  importance  in 
the  successful  development  of  a  propert\ , 
as  it  furnishes  the  basis  for  all  subsequent 
operations.  Efficiency  in  exploration  con- 
cerns every  step  in  the  o  peration  from  the 
time  a  propert\'  is  first  considered  as  an 
exploring  possibilit\-  until  the  last  estimate 
is  made  or  the  propert\-  abandoned. 

Prospect  or  exploration  holes  are  drilled 
to  prove  out  the  extent  and  structure  of 
known  deposits  of  the  taconite  rock.  The 
earlier  exploration  on  the  Mesabi  Range 
was  by  means  of  trenches,  test  pits,  and 
shafts.  However,  as  the  necessity  for  deep- 
er and  more  rapid  exploration  arose,  dia- 
mond and  churn  drills  were  brought  into 
use.  The  diamond  core  drill,  which  is  used 
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for  the  haril  taconite  tormations,  penetrates  rocks  for  a 
rotative  cutting  action  producing  a  core  for  inspection  anil 
analysis.  The  prospect  churn  drill,  which  is  used  for  surface 
drift  anil  soft  formations,  penetrates  rocks  by  percussive 
rather  than  b\  rotati\e  action.  A  continuous  flow  of  water, 
forced  through  hollow  steel  drills,  flushes  out  drill  cuttings 
which  are  delivereil  to  settling  tanks,  andtiien  collected  and 
anal\/.ed. 

In  dianujFul  drilling  a  string  of  hollow  rods  made  in 
standard  ten  foot  lengths,  is  rotated  by  the  drill  engine 
through  a  shaft  and  gearing.  At  the  bottom  of  the  line  of 
rods  is  the  bit,  an  angular  ring  of  steel  or  sintered  carbiile 
in  which  are  set  the  carbons  of  "black  diamonds"  which  do 
the  actual  cutting.  The  core  produced  is  forced  into  the 
lower  rod,  known  as  the  core  barrel,  and  is  held  there  b\ 
a  core  shell  and  spring.  When  the  rods  are  pulled  up.  tlie 
core  and  cuttings  combined  from  a  fi\e-foot  run  make  up 
the  usual  sample.  Sampling  is  one  of  the  most  important 
steps  in  exploration,  since  it  reveals  the  character  of  the 
formation  under  consideration. 

II.   RESEARCH 

While  exploration  is  proving  out  the  presence  and  ex- 
tent of  the  taconite  deposits,  research  is  experimentuig  with 
the  material.  Methods  for  concentration  and  agglomeration 
are  developed  in  the  research  laboratory.  The  most  feasible 
and  economical  of  these  methods  are  then  tested  in  pilot 
plants.  The  taconite  program  on  the  Mesabi  is  now  in  the 
pilot  plant  stage.  These  pilot  plants  produce  a  factory-made 
iron  ore  from  the  hard   taconite  rock. 

The  University  of  Minnesota  and  the  \ari()us  mining 
companies  are  now  carrying  on  research  to  find  the  best 
method  to  factory-make  ore.  The  Oliver  Iron  .Mining  Divi- 
sion, V .  S.  Steel  Company,  is  spending  more  than  jliJ, ()()(), - 
HI  Ml  to  find  out  how  to  factory-niake  ore  at  costs  competitive 
with  the  ores  from  other  domestic  and  foreign  sources. 
Oliver's  development  work  on  taconite  starts  in  the  iron  ore 
research  laboratory  located  in  Duluth  and  continues  in  the 
pilot   plants  on   the   .Mesabi    Range. 

Work  was  started  at  the  I  Diversity  of  Minnesota  hv 
Dr.  v..  W.  Davis  in  104^  on  finding  a  satisfactorv  method 
to  agglomerate  the  taconite  powder  by  a  pelleti/.ing  process. 
Three  years  later,  he  had  enough  pellets  to  test  in  an  ex- 
perimental blast  furnace.  It  is  his  method  which  is  used 
tixlav'  to  produce  pellets   from   tacomte  concentrates. 

III.  Mi\i\(; 

The  first  problem  to  be  considered  in  the  mining  of 
taconite  is  the  "stripping  off"  of  worthless  dirt  and  rock 
before  the  iron  bearing  rock  is  exposed  for  drilling  and 
blasting.  An  advantage  of  the  taconite  rock  over  high  grade 
ore  is  that  it  lies  much  closer  to  the  surface,  thus  decreas- 
ing stripping  costs.  After  the  overburden  is  carried  away, 
blasting  is  necessary  to  break  up  the  taconite   into  chunks 


which  can  be  loaded  bv  the  six  to  eight  cubic  yard  pov\er 
shovels   used   in   the  open  pit  mines. 

The  major  problem  involving  the  mining  of  taconite  is 
that  of  finding  the  most  economical  method  of  drilling  pri- 
mary blast  holes.  In  these  holes  are  placed  explosive  charges 
taconite  is  one  of  the  hardest  rocks  on  the  continent,  it 
which  break  up  the  original  mass  of  taconite.  Because 
requires  better  drilling  and  blasting  equipment  than  high 
grade  ore.  1  hree  methods  of  drilling  the  taconite  are  now 
being  tested. 

The  oldest  method  used  for  drilling  taconite  is  churn 
drilling.  I  nlike  that  of  the  prospect  churn  drill,  the  cut- 
ting tool  is  made  of  solid  steel  and  is  not  hollow.  The  drill 
cuttings  are  not  flushed  out  with  water,  but  instead  are 
bailed  out  after  each  few  feet  of  drilling.  The  blasthole 
churn  drill  can  drill  holes  up  to  nine  inches  in  diameter 
by  striking  sharp,  heavy  blows  with  drill  tools  weighing 
more  than  a  ton  and  traveling  40  inches  or  more  per  stroke. 
These  machines  are  propelled  by  electric,  gasoline,  or  Diesel 
power. 

The  two  newer  methods  of  drilling  taconite  are  ac- 
complished through  the  use  of  the  Ingersoll  Rand  Percus- 
sion Tvpe  .Air  Drill  and  the  I.inde  Air  Products  jet  Pierc- 
ing Machine.  In  the  "jet  piercing"  machine,  kerosene  and 
oxygen  are  mixed  to  produce  an  intense  heat  of  4^(10  de- 
grees, which  burns  a  hole  through  rlie  very  hardest  of  tac- 
omte and   iron   formation. 

After  the  taconite  is  drilled  ami  blasted,  electric  shov- 
els, taking  up  to  12  tons  in  one  bite,  load  it  into  die.sel  loco- 
{(,'ontiiiiii/l  on   f>ii^i    26) 


Laboratory  at  Duluth,  Minnesota,   requiring   millions 
of  dollars  to  manufacture  millions  of  tons  of  usable 
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motives  or  dicsel  powered  trucks.  Conveyors  belts  may  ; 
be  used  to  carry  the  taconite  to  rail  loading  stations  on 
surface.   The   physical   characteristics  of   the   pit   usualh' 
termiiie  which  method  of  haulage  will   be  most  economi 
The  best  method  is  then  used  to  haul  the  taconite  to  a  c 
centration  plant. 

IV.  SKP.ARATION 
Hecause   of   the   low    iron   content   in   taconite.    comp 
puherization  is  necessary  to  gain  access  to   the   iron.    1 
is  accomplisheil   by   crushing:   .■ind   grinding. 


The  "jet  piercing"  machine  symbolizes  the  spectacu- 
lar experimentation  found  in  iron  mining  opera- 
tions. Kerosene  and  oxygen  are  mixed  to  produce 
an  intense  heat  of  about  4500  degrees.  This  burns 
a  hole  through  the  very  hardest  of  taconite  and 
Iron  formation.  Powerful  explosives  are  then  in- 
serted for  blasting. 


The  magnetic  taconite  from  the  open  pits  is  first  brougln 
to  the  gyratory  crusher,  where  it  is  crushed  from  pit  run 
to  12  inch  chnulcs.  It  then  passes  through  two  more  crushers 
and  enters  the  rod  mills  as  material  sized  about  ^  inch. 
The  rod  mill  crushes  the  orfe  to  a  minus  8  mesh  and  passes 
into  a  magnetic  separator.  Here  the  magnetic  ore  is 
mixed  with  water  and  circulated  through  an  open  topped 
trough  under  a  slowly  moving  rubber  belt.  Iron  particles 
are  pulled  from  the  trough  by  a  magnet  and  carried  to  the 
classifier  where  soluble  material  is  carried  away  by  water 
jets,  'llie  remaining  ore  is  then  routed  through  the  ball 
mill  where  steel  balls  grind  it  to  a  fine  powder  of  minus 
100  mest.  After  it  is  routed  to  a  second  magnetic  separator 
and  a  filter  it  is  then  ready  for  agglomeration.  Because  the 
fine  iron  o.xide  cannot  be  used  or  shipped  economically  un- 
less it  is  in  the  form  of  lumbs  or  clinkers,  several  processes 
ha\e  been  developed  for  agglomerating  the  fine  powdery 
concentrate. 

The  Oliver  lion  Mining  Division,  L'.  S.  Steel  Conipan\-, 
is  also  working  with  non-magnetic  taconite  which  involves 
a  somewhat  costlier  and  more  involved  separation  process. 
Instead  of  using  magnets  to  get  the  iron  out,  it  is  done  by 
"flotation."  The  character  and  nature  of  the  mineral  sur- 
face is  the  all-important  factor  which  affects  the  flotation 
process.  The  process  is  essentially  a  chemical  one  and  de- 
pends on  the  tendency  of  certain  minerals  to  be  selectiveh 
filmed  by  various  chemicals  and  oils.  The  adoption  of  the 
flotation  method  has  been  held  back  not  by  the  cost  or  lack 
of  effectiveness  of  flotation  separation  methods,  but  b\'  the 
lack  of  a  cheap  and  effective  method  of  pelletizing  or  sinter- 
ing such  material.  With  the  development  of  such  processes 
the  flotation  of  non-magnetic  taconites,  will  soon  find  a 
place  in  the  concentration  of  the   Mesabi   Range  taconites. 

V.  ACXiUniERATION 

The  agglomeration  step  is  one  of  the  most  difficult  in 
the  taconite  program  because  the  product  must  retain  its 
properties  under  all  kinds  of  u-eather  conditions,  including 
rain,  freezing,  and  thawing  in  the  year  round  operation  of 
taconite  plants.  It  must  be  strong  to  withstand  the  severe 
handling  on  its  way  to  the  furnaces  and  it  must  have  de- 
sirable physical  properties  in  order  to  make  furnace  opera- 
tion economical. 

The  agglomeration  plant  at  Virginia,  Minnesota,  is  the 
first  experimental  combination  sintering  and  nodidizing 
pilot  plant  on  the  VIesabi.  It  has  the  capacity  to  produce 
approximately  500,000  tons  of  taconite  concentrate  per  year. 
Of  the  three  main  buildings,  the  largest,  which  houses  the 
sintering  machine  and  the  raw  material  section,  is  five  stories 
high,   4(t0   feet  long   and   60   feet  wide. 

During  the  breaking-in  period,  and  until  iron  ore  con- 
centrates are  available  from  the  experimental  taconite  mill- 
ing plant  at  Mountain  Iron,  fines  from  the  Rochleau  mine 
are  being  used  in  the  Virginia  plant.  Various  methods  of 
agglomerating  have  been  developed,  such  as  pelletizing, 
briquetting,  nodulizing,  and  sintering,  but  it  is  not  yet 
known  which  one  will  be  the  most  economical  and  make 
the  best  product  for  the  furnaces.  This  plant  will  experi- 
ment with  only  two  of  the  methods  used  for  agglomeration 
in  an  effort  to  develop  a  method  which  may  become  part 
of  a  permanent  commercial   taconite  plant. 

In  the  operation  of  the  pilot  plant,  fines  are  separated 
from  the  coarser  material  by  a  vibration  screen  and  then 
carried  by  a  conveyor  to  ten  750-ton  capacity  storage  bins 
at  the  nodulizing  and  sintering  plant.  The  fines,  taken  from 
the  storage  bins  to  either  the  sintering  machine  or  noduliz- 
ing kiln  are  agglomerated  into  larger  sized  material  for 
blast   furnace   use. 

The  sintering  machine  is  six  feet  wide  anil  Qfa  feet  long. 
The  fines  are  mixed  with  coke  in  pug  mills  and  the  material 
{(Continued  on   page  28) 
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Men^  l\  chemist ry,  and  axil! 

Science  has  found  a  new  way  lo  <icl  \alnal»le  clwiiiicals  from  coal 


Science  has  at  last  found  a  practical  wav  to  convert  coal  into 
the  host  of  \alual>le  (  hcinicals  that  nature  locked  into  it. 

The  people  of  I  nion  (-arl)ide  ha\e  develojjcd  a  wav  to 
bring  coal  and  hvdrogen  gas  together  under  carefulK  con- 
trolled heat  and  pressure.  In  minutes,  this  revolutionarv 
process— called  coal  hydroficnation— converts  the  coal  into 
a  mixture  of  gases  and  liquids  lliat  arc  rich  in  useful 
( lii'rnicaU. 

A  WEALTH  OF  RAW  MATERIALS  Among  them  ar>  liith 
erto  scarce,  and  even  complelelv  new,  chemicals.  Some  are 
raw  materials  for  plastics  and  svnthctic  rubber,  or  are  vital 
to  medicine  and  vitamins.  Some  are  valuable  in  rocket  pro- 
pulsion. Others  are  necessarv  in  insecticides,  surface  <'oat- 
ings.  and  inan\  olln  r  ini|MPitant  uses. 

A  NEW  SOURCE  OF  SUPPLY-Todav.  I  nion  Cari.i.lcs 
coal-In drogenalion  process  promises  steadv  and  xastlv  in- 
creased production  of  chemicals  for  these  needed  materials. 


\\  hat  s  more,  it  will  provide  a  host  of  (■Jiiinicais  that  may 
become  the  basis  of  mativ  new  products. 

A  UCC  ACHIEVEMENT- Viith  the  first  coal-lo-chemicals 
|ilanl  of  il-  k  iicl  ill  iipcralion.  tiie  people  of  I  nion  C'arbide 
are  Mou  \M  ii  on  ihc  \v.i\  to  makiiiii  abundant  coal  a  source 
of  clii'micais  important  to  us  all. 

STUDENTS  and  STUDENT  ADVISERS 

;..,■,„  ,;,..,■,■  „h„nt  Ihr  mu,<,  firl.ls  Jll  trhirli  rn,„t< 
l„rl,„l,  ,  IJfix  riilirr  ojiyi./,(ii,ii(M-,<.  Wntr  lor  Ihr 
In;-  illli.iliutril  lumkht  ■■I'ruilurls  an,!  rr,ir,:is,.i- 
iili.rh  (lescrilH's  the  vurinus  iirlivilien  nf  ITC  in  the 
fivlfh  of  ,\i.i.ovs,  Carhons.  Ciik.mk'als.  (-iase^.  and 
I'l  ASTii  s.  Ask  for  Imiiklct  .1  ;. 

Union  Carbide 

AA'/J     CAR  BOX    CORPORATION 


30     LAST    42. \U     STREtT 


[IH§ 


N  K  «      Y  O  K  K 


l'C.C\s  Tni<l<  -iiKirLt  il  rniiliK  Is  of    llhiys.  CiirliDii'^.  ('.Iirniiidls.  Casfs.  (intl  I'lnstirs  inrhnlf 


Synthetic  OiK.AMc  CiiKMKMs  •  llvki,:  itk.  Kiikne.  ami  \  inmitk  I'lu-iii-  •  I.ivme  (»\>pi-n  •  Dynei.  Textile  Kibeus 

Kl.K<  TIIOMKT  Alliu-  ;il)<l   M.'LlI-    •    1 1  AY  \ES  STEM. ITE  Alloys   •    I'llEST-O-I.lTE  Alflvll-np    •    I'YHOKAX  Gn^^ 
EvEHEADY  ^lil^llliglll^ancl  lialU-rics  •  .Natio.nai.  Carbons  •  .XcilESON  Elcclrodcs  •  I'HESTONE  and  Trek  Anti-Freezoa 
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TACONITE  .  .  . 

{  ('.iinlinuid   frn/ii    piiiic    26) 

is  then  ffil  on  the  slowly  moviiif;  bid  nl  tin-  Miitrririy;  ni;i- 
chiiie.  Here  it  is  subjcctcil  to  heat,  \\  liiih  tollowni  by  an 
air  blast,  begins  the  process  that  fuses  the  mixture  of  coke 
and  ore  into  a  hot  clinker-like  mass.  A  rotary  cooling  bed 
46  feet  in  diameter  catches  the  sintered  material  as  it  comes 
from  the  machine.  The  red  hot  material  is  allowed  to  cool 
slowly,  and  then  reni()\ed  from  the  cooling  bed  by  a  me- 
chanical rake  to  a  loading  hopper  where  it  is  transferred 
into  railroad  cars   for  shipment   to  ore   loading  docks. 

A  somewhat  similar  product  is  made  in  the  nodulizing 
kiln,  where  a  combination  of  heat  plus  the  rotative  action 
of  the  kiln  produces  egg-si/.ed  lumps  of  the  fused  fines.  This 
brick-lined  kiln,  which  is  one  of  the  largest  in  ragular  use, 
is  12  feet  in  diameter  and  ,v^()  feet  long.  The  ore  fines  are 
first  mixed  in  pug  mills  and  fed  into  the  end  of  the  rotating 
kiln,  which  is  heated  to  a  high  temperature  by  pulverized 
coal  burners.  Under  heat,  the  ore  fines  form  into  nodules 
which  are  discharged  from  the  kiln,  cooled  by  an  air  blast, 
and  transferred  to  a  shipping  bin  for  loading  into  railroad 
cars. 

In  addition  to  the  quantities  of  ore  processed,  full  time 
operation  of  the  pl.uit  requires  SO. 000  tons  of  coke,  35, 000 
toTis  of  coal,  and    iS.OOO  ton--  ot   liniesrone  annually  to  pro- 


Erie  pilot  plant  on  the  eastern  Mesabi,  where 
chunks  of  toconite  are  crushed,  ground,  and  pro- 
cessed to  remove  impurities. 

duce  the  finished  product.  ( )li\er  operates  the  plant  on  a 
24-hour  dail\  schedule,  and  its  capacity  is  approximately 
500.000  tons  in  sinter  and  nodules  annually.  The  products 
from  this  experimental  plant  are  undergoing  much  testing 
to  determine  their  handling  and  shipping  (pialities  as  well 
as   their   behavior   in   the   blast    furnaces. 

The  Reserve  Mining  Company,  with  a  pilot  plant  lo- 
cated at  Babbitt,  Minnesota,  agglomerates  their  taconite 
rock  by  the  pelletizing  process.  The  compan\-  is  also  con- 
structing a  pilot  plant  at  Heaver  Bay  on  Lake  Superior's 
north  shore.  In  the  operation  of  these  plants,  the  water  used 
to  wash  and  carry  the  taconite  through  the  many  processes 
will  come  to  about  35  billion  gallons  per  year,  and  the  tail- 


intis  or  waste  sand  washed  awa\'  and  <lumped  each  vear 
will   aniount  to  ')5,000,0()0  cubic   feet. 

The  oldest  taconite  plant,  located  at  .Aurora,  Minne- 
sota, and  operated  by  the  Krie  .Mining  Company,  also  uses 
the  pelletizing  process  for  agglomerating  magnetic  taconite. 
It  is  capable  of  turning  out  200,000  tons  of  concentrate  per 
\ear  and  has  been  operating  since  1948. 

In  the  pelletizing  process,  the  wet  taconite  concentrate 
produced  b\  crushing,  grinding,  and  magnetic  separation  is 
rolled  into  balls  in  a  balling  drum,  and  baked  in  the  pellet- 
izing furnace.  This  agglomeration  process  produces  tacoiute 
pellets  containing  as  much  as  70  per  cent  pure  iron  content. 
.Although  it  takes  three  tons  of  taconite  to  produce  one  ton 
of  concentrate,  the  use  of  taconite  produces  20  per  cent 
more  pig  iron  from  a  furnace  than  natural  ores.  Another 
advantage  of  the  factory-made  ore  is  that  the  same  meas- 
ure of  ingredients  always  go  into  the  best  furnace,  because 
the  iron  in  every  hopper  of  pellets  can  be  kept  uniform. 
This   assures   better   production    from   the   furnaces. 

CONCLUSION 

Developing  the  new  taconite  industry  on  the  Mesabi 
will  require  huge  investments  in  plants  and  equipment. 
Lstimates  vary  as  to  how  much,  but  it  is  generalK-  agreed 
that  it  will  require  well  over  a  billion  dollars  in  new  plants 
to   equip    Minnesota's   taconite   industry. 

L  p  to  the  present,  almost  half-a-billion  dollars  has  been 
committed  to  building  new  taconite  processing  plants  in 
Minnesota.  This  huge  sum  has  been  invested  solely  by 
American  steel  businesses  in  this  future  source  of  "factory- 
made  "   iron   ore. 

Throughout  World  War  II,  and  during  each  of  the 
post-war  years,  the  demand  for  iron  and  steel  products  has 
continued  at  high  levels,  carrying  with  it  a  corresponding 
high  demand  for  iron  ore.  Steel  ingot  production,  which 
reached  105  million  tons  last  year,  is  expected  to  total  110 
million  this  \ear,  1  1 S  milion  in  1053  and  120  million  in 
1 954. 

To  meet  these  increased  demands  for  steel,  it  will  be 
necessary  to  obtain  more  iron  ore  from  South  America  or 
other  foreign  sources  and  to  continue  to  develop  the  taconite 
,ind  low-grade  ores  of  the  Lake  Superior  region. 

For  years  the  iron  ore  mining  industry  has  maintained 
a  record  of  dependabilit\'  to  the  nation  that  remains  un- 
challenged. The  industry  will  continue  to  fulfill  its  respon- 
sibilities and  obligations  to  the  people  of  this  nation  by 
devoting  all  its  energies  toward  establishing  a  taconite  in- 
dustry on   a  sound,    firm  basis. 
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A  nother  page  for 


YOUR  BEARING  NOTEBOOK 


Makes  short  work 
of  tall  timber 

Motorized  log- loaders  speed  their  wav  over  rou^h 
terrain  to  get  to  a  cutting  site.  Once  there,  thev  load 
cut  timber  in  a  hurry,  then  head  for  the  next  place 
they're  needed.  To  keep  them  on  the  go  without  costly 
interruptions,  designers  specify  Timken^  tapered 
roller  bearings  in  the  wheels,  cone  rollers,  swing 
drums,  steering  pivot  and  other  vital  moving  parts. 
Timken  bearings  have  extra  load-carrying  capacity. 
They  prevent  wear,  reduce  maintenance.  Assure  con- 
tinuous, trouble-free  operation. 


How  to  mount  log-loader  cone 
rollers  on  TIMKEN  bearings 

This  special  roller  bearing  assembly  has  two  single-ronv 
extended  bearing  cones  mounted  directly  into  the  roller. 
The  outer  race  of  the  bearing  is  actually  the  roller  itself 
with  the  tapers  ground  to  the  proper  angle  for  the  bear- 
ing cone  and  roller  assemblies.  Closures  are  pressed 
into  each  end  of  the  roller  with  running  clearance  at 
the  extended  cone  rib. 


TIMKEN 


TAPERED  ROLLER  BEARINGS 


Want  to  learn  more 
about  bearings? 

Some  of  the  engineering  ^problems  you'll  face  after 
graduation  will  involve  bearing  applications.  If  you'd 
like  to  learn  Jiiore  about  this  phase  of  engineering, 
we'll  be  glad  to  help.  Clip  this  page  for  future 
reference,  and  for  a  free  copy  of  the  270-page  General 
Information  Manual  on  Timken  bearings,  write 
today  to  The  Timken  Roller  Bearing  Company, 
Canton  6,  Ohio.  Cable  address:  "TiMROSCO". 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  a=)  THE  TIMKEN  TAPERED  ROLLER  Q^ 
BEARING  TAKES  RADIAL  ^  AND  THRUST  -0-  LOADS  OR  ANY  COMBINATION  ^- 
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MINE    RESCUE  .  .  . 

{(.onltniinl  jiiiin   l>(igc  22) 

usi'ii  bi-yorul  its  normal  life  might 
be  il  a  11  g  e  r  o  ii  s  and  there  ha\  e  been 
fatal  results.  It  is  emphasized  in  this 
course  that  the  gas  mask  should 
he  used  ()id\  where  a  tiame  satet\'  lamp 
will  not  he  extinguished.  The  M.S. A. 
.All-Ser\ice  (Jas  Mask  is  the  only  gas 
mask  permitted  by  the  L'nited  States 
Hureau  of  Mines  during  rescue  and 
recovery  work.  The  main  test  demon- 
strated in  class  is  air  tightness.  The 
Gas  Mask  is  being  worn  b\'  the  fifth 
and  sixth  men  from  the  left  in  row  two. 
The  (7as  Mask  and  flame  safety  lamp 
is  siiown  by  the  first  man  on  tlie  left 
on   the  bottom   row. 

I'.ach  man  in  the  class  is  trained  w  itli 
all  of  the  above  apparatuses  using  a  life 
line  and  a  horn  signal  as  would  be  used 
in  actual  rescue  cases.  The  life  line  is 
a  rope  on  a  reel  that  is  placed  at  a  fresh 
air  station.  Kach  member  of  the  rescue 
team,  which  usual h'  consists  of  five 
men,  holds  on  to  the  rope  as  they  ad- 
vance through  the  mine.  At  no  time 
do  they  let  go  of  the  line  for  it  is  their 
only  means  of  communication  with  the 
outside.  The  captain  leads  the  men  by 
a  system  of  signals  made  by  a  small 
hand  horn.  He  communicates  with  the 
outside  by  a  system  of  jerks  on  the  rope. 

-At  the  completion  of  the  course,  an 
oral  examination  is  given  by  W.  W. 
Kessler,  Federal  Inspector  for  District 
VIII  of  the  United  States  Bureau  of 
Mines,  Vincennes,  Indiana.  Those 
completing  the  course  receive  a  pocket- 
size  card  and  a  certificate  from  the 
State  of  Illinois  Department  of  Mines 
and  Minerals  and  from  the  l'nited 
States  Bureau  of  Mines. 

FIRST-AID 

The  first-aid  section  is  offered  after 
the  Rescue  course  has  been  completed. 
This  fall  semester,  there  were  two 
women  enrolled.  They  are  wives  of  two 
mining  students.  This  course  is  offered 
from  six  o'clock  to  ten  o'clock  on  Mon- 
da\'  nights  for  five  weeks. 

There  are  six  fundamentals  taught  in 
this    course.    These    fundamentals    are: 

1  )    Artificial    Respiration. 

2)  Control    of    Bleeding. 

3)  Care   of    Physical    Shock    Victims. 

4)  Care  of  Woiuuis   and    Hums. 

5)  Care    of    Fractures    and    Disloca- 
tions. 

6)  Transportation  of  the  \ictim. 
Three    types   of    artificial    respiration 

are  taught  and  practised  during  the  en- 
tirety of  the  course.  The.se  are  the 
Shaefcr,  Sylvester,  and  the  new  push- 
pull  type  called  the  Filson.  Emphasis 
is  placed  on  the  contimiation  of  artifi- 
cial   respiration    after    it    has   once    been 


started.  There  has  been  cases  where  a 
person  re\ived  after  11  hours  of  appli- 
cation. The  conditions  that  warrant 
artificial  respiration  are:  electric  shock. 
gas  poisoning,  drowning  and  suffoca- 
riiin. 

1  he  ele\en  pressure  pomts  on  tile 
bod\-  that  check  arterial  bleeding  is  the 
first  principle  taught  in  the  second  fun- 
damental, control  of  bleeding.  Along 
with  the  pressure  points,  the  applica- 
tion of  tourniquets  and  bandages  is  dis- 
cussed  and   practiced   by  the  class. 

Physical  shock  accompanies  all  forms 
of  injuries.  Due  to  physical  shock  be- 
ing the  cause  of  a  great  portion  of 
(ieatlis  after  injury,  the  instructor,  dur- 
ing e\eiy  lecture,  asks  different  students 
the  cause,  symptoms,  and  treatment  of 
pinsical  shock  so  that  no  student  will 
forget  the  importance  in  knowing  all 
there  is  to  know  about  it. 

The  care  of  wounds  and  burns  is  the 
fourth  fundamental  taught.  The  care 
for  abrasion,  incised  wounds,  lacerated 
wounds,  and  punctured  wounds  are  the 
topics  discussed  in  this  section.  Also,  the 
care  of  the  three  different  degrees  of 
biniis  and  how  to  bandage  these  wounds 
is  practiced. 

The  different  types  of  splints  and 
pressure  bandages  are  taught  and  prac- 
ticed in  the  section  on  dislocation  and 
fractures.  During  this  study,  the  care 
and   position  of  the  patient  is  exercised. 

Transportation  is  the  last  of  the  fun- 
damentals of  first-aid,  but  it  is  in  no 
sense  of  minor  importance.  To  make 
one  mistake  in  transporting  a  patient 
could  cause  agitation  to  the  injury  and 
the  severity  of  it  could  be  fatal.  A  case 
was  cited  where  a  stretcher  crew  did 
not  check  the  stretcher  to  see  if  it  were 
strong  enough  to  haul  the  injured  per- 
son, who  had  eight  broken  ribs.  When 
the  men  lifted  the  victim,  the  stretcher 
was  rotten  and  the  man  fell  to  the 
ground.  Two  weeks  later,  the  man 
died.  The  class  is  taught  how  to  make 
an  improvised  stretcher  in  case  the 
stretcher  to  be  used  is  found  to  be 
defective.  To  prevent  j  a  r  r  i  n  g  and 
swaying  of  the  person  during  transpor- 
tation, the  class  practices  a  walking 
pace  that  checks  undue  movement  of  the 
\ictim. 

Again  at  the  completion  of  the 
course.  Mr.  Kessler  gives  an  oral  exam- 
ination over  w-hat  was  covered.  Certifi- 
cates and  pocket-size  cards  are  received 
b\'  the  members  of  the  class  from  the 
State  and  Department  of  the  Interior 
as   before. 

To  know  first-aid  is  to  be  one  step 
ahead  of  death  or  deformity.  Anyone 
interested  in  this  course  should  contact 
Professor  R.  G.  Wuerker  of  the  Min- 
ing Department  for  the  course  next  fall. 
RenKMuber— THi:  LIFE  YOU  SAVE, 
MAY    BE   YOUR   OWN. 


JOY    CONTINUOUS  .  .  . 

{(,'ontiniH/l  frrjiii  /^riyt  ') ) 
the  beam-supported  section  of  the  room 
and  well  clear  of  the  ripper  head  as  it 
ad\;uues  into  the  unsupported  section. 
'Fhere  are  two  built-in  timbering  jacks, 
one  on  each  side  of  the  main  chassis, 
as  both  a  safety  factor  and  an  aid  in 
timbering   operations. 

The  main  chassis  receives  the  coal 
from  the  ripper  head  assembly  in  its 
central  hopper.  From  there  it  is  taken 
b\  the  intermediate  conveyer  back  to  the 
rear  conveyer  which  in  turn  transfers 
it  to  shuttle  cars  or  mobile  conve\er 
imits. 

A  turning  radius  of  forty-five  de- 
grees on  each  side  of  the  main  center 
line  and  an  elevation  capability  of  fifty- 
nine  inches  above  the  baseline  allows 
the  rear  conveyer  to  multiply  the  radius 
where  the  continuous  miner  can  work 
and  still  be  reached  h\  shuttle  and  con- 
veyer  units. 

The  Joy  Continuous  Miner  with  its 
auxiliaries — the  shuttle  car  and  the 
mobile  conveyer  belt  —  have  started  a 
new  method  of  mining  which  has  revo- 
lutionized the  coal  mining  industry. 
This  machine  —  well  capable  of  timber- 
ing, making  entries,  working  rooms, 
taking  pillars  and  split  seams  and  load- 
ing, in  short  completely  eliminating  the 
former  separate  jobs  of  cutting,  drilling, 
shooting  and  loading  out  —  has  turned 
coal  mining  into  a  highly  skilled  me- 
chanical operation,  where  the  laborer 
is  replaced  by  the  machine  operator. 

Safety  is  greatly  increased  and  cost 
just  as  greatly  reduced.  Only  one  com- 
paratively limited  area,  requiring  no 
trackage,  must  be  ventilated,  maintined, 
supervised  and  supplied  with  power. 
When  an  area  is  mined  out  the  pillars 
are  retreated  and  the  area  is  abandoned 
completely.  With  no  mined  out  areas 
and  with  the  working  area  considerably 
reduced,  the  usual  heavy  cost  of  venti- 
lating, pumping  and  general  mainten- 
ance of  these  areas  is  removed,  increas- 
ing profits  considerably. 

The  continuous  miner  is  finding  uses 
in  other  kinds  of  mines  besides  coal. 
J. CM.  units  are  in  operation  in  Borax 
mines  in  Colorado  and  in  Potash  mines 
in  the  Southwest  and  France.  More  are 
being  tried  in  other  types  of  mines.  The 
limit  of  versatility  of  these  machines  has 
vet  to  be  found. 


Hie  farmer  was  sitting  on  his  front 
steps  eating  a  sandwich  when  a  hen 
zoomed  by  with  a  rooster  in  hot  pur- 
suit. Suddenly  the  rooster  put  on  the 
brakes,  slid  to  a  halt,  and  began  picking 
up  the  crumbs  from  the  sandwich. 

"Dern,"  muttered  the  farmer  in  dis- 
gust,  "hope  I   never  get  that  hungr>-." 
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Takes  a  lot  to  lay  a  carpet  in  the  jungle 


The  scene  is  "darkest  Africa". 

But  Africa  is  lightening.  Man's  quest 
for  minerals,  for  new  areas  for  agriculture 
and  trade,  is  slashing  ultra-modern,  glar- 
ing-white air  strips  in  once  impenetrable 
jungle. 

Those  pavers,  portable  air  compressors, 
pumps  and  air  tools — such  as  you  might 
see  working  a  city  street — are  Worthing- 
ton  Blue  Brutes  going  to  "lay  a  carpet" 
in  that  hole  in  the  jungle. 

Thus,  Worthington,  a  major  producer 
of  equipment  for  public  works,  industry 


and  farm,  brings  the  fruits  of  American 
technical  genius  to  the  strange  places  of 
the  world. 

And  illustrates,  too,  how  the  unique 
American  talent  cf  diversification  helps 
public,  employees  and  stockholders.  For 
Worthington  makes  many  things — not 
just  construction  equipment  and  pumps, 
but  also  engines,  water  works  machinery, 
power  transmission,  petroleum  equipment, 
air  conditioning  and  refrigeration,  many 
others. 

Such  diversification  builds  stability  .  .  . 


makes  Worthington,  112years  old,  astrong 
link  in  the  chain  of  American  business. 

Worthington  Corporation,  formerly 
Worthington  Pump  and  Machinery 
Corporation,  Harrison,  New  Jersey. 


WORTHINGTON 


The    Sign    of   Value 
Around    the    World 


n 


Mora  Abundant    Food- 

F.rtiMi.r    rr„«crs      .       o> 
refrigerotion    .    pumps 
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bctwci'ii  the  time  before  the  action  cncIi-, 
when  the  memory  is  still  regenerating, 
and  the  time  afterward  when  it  has  re- 
turned to  regenerating  but  while  the 
"have  used  memory"  signal  is  on. 

A  large  part  of  the  control  is  liexoted 
to  setting  up  the  proper  clear  and  gate 
s?quences  for  the  registers.  Fundamen- 
tally, of  course,  everything  that  is  done 
in  the  arithmetic  unit  must  be  a  combi- 
nation of  sensing  flip-flops,  adding, 
clearing,  and  gating.  The  decisions 
about  these  things  are  made  after  cer- 
tain combinations  of  digits,  called 
orders,  ha\e  been  decoded  with  logical 
circuits.  The  number  of  orders  that  is 
actually  necessary  for  the  convenient 
coding  of  the  kinds  of  problems  which 
the  Illinois  machine  is  expected  to  solve 
is  probably  between  20  and  30,  and  this 
man\-  orders  can  be  described  with  IS 
flip-flops,  ten  of  them  being  needed  for 
memory  addresses.  A  decoding  matrix 
using  five  flip-flops  would  then  be  used 
to  cause  one  of  il  wires  to  be  actuated 
whenever  the  corresponding  order  is 
presented.  However,  since  there  are  20 
digits  available  for  an  order  of  which 
only  ten  are  needed  to  describe  the 
1 ,024-meniory  locations,  we  can  use  as 
many  as  ten  for  an  instruction.  Actually 
eight    have   been    used    with    the    result 


tliat  the  nundxT  of  tubes  required  for 
decoding  lias  been  decreased  and  the 
number  of  orders  has  been  increased. 
Tile  number  of  orders  which  has  actu- 
ally been  used  in  programnu'ng  is  about 
50,  some  of  which  were  not  forseen 
when  the  control  was  designed.  A  com- 
plete matrix  is  not  used,  the  decoding 
circuits  being  made  up  of  a  number  of 
submatrices. 

The  arithmetic  of  the  machine  is  one 
which  handles  numberN  in  the  range 
from  — 1  to  -f-1  (actually  excluding 
-pi  )  and  which  carries  negative  num- 
bers as  complements  relative  to  2.  In 
particular,  the  method  by  which  multi- 
plication is  carried  out  is  not  used,  as 
far  as  we  know,  in  any  other  machine. 
(This  method  was  suggested  by  Mr.  J. 
K.  Robertson  of  the  I'niversitv  of 
Illinois.) 

Multiplication  without  roundoff  by 
two  positive  numbers  poses  no  problems. 
If  an  operand  x  is  negative,  the  machine 
holds  the  number  2-|-.x-,  and  if  the  sign 
digit  of  X  is  ignored  multiplication  by 
a  positive  y  gives  the  result  .*'i'-|-j'  so 
that  subtraction  of  ji  will  give  the  de- 
sired answer.  If  x  is  the  multiplier, 
there  is  no  difficult)-  because  y  is  avail- 
able at  the  end  and  can  be  subtracted. 
But  if  A-  is  the  multiplicand,  y  is  lost 
during  the  process  of  shifting  to  inspect 
its  digits.  Hence  it  must  be  subtracted 
during    the    stepwise    formation    of    the 


partial    products. 

The  Illinois  'nachine  nuiltiplication 
scheme  makes  no  distinction  between 
positive  and  negative  multiplicands. 
This  is  accomplished  by  making  an  al- 
gebraically correct  division  by  two  at 
each  step,  and  always  adding  the  com- 
plete multiplicand  with  its  sign  if  an 
addition  is  required.  No  corrections  are 
re(|uired  at  the  end.  The  same  circuits 
are  used  as  those  which  carry  out  the 
right  shift  order,  this  order  giving  a 
correct  di\ision  by  2  in  the  accumulator. 

The  problem  posed  by  the  roundoff, 
which  requires  that  the  product  be 
rounded  to  a  sign  and  39  places  after 
the  addition  of  2^^",  has  been  solved 
by  doing  the  roundoff  before  the  multi- 
plication begins.  If  there  is  no  roundoff, 
the  accumulator  is  cleared  and  the  pro- 
duct A-v  is  formed.  If  there  is  to  be  a 
roundoff,  the  accumulator  is  cleared, 
2^'  is  gated  into  it,  and  the  quantity 
A-y-j-2^*"  is  formed.  Since  the  accum- 
ulator holds  only  the  sign  and  first  39 
digits  of  the  product,  it  holds  the 
rounded   product. 

This  method  of  rounding  off  has  the 
advantage  of  being  fast,  because  there 
is  no  need  to  do  an  additional  step  at 
the  end  which  involves  waiting  for  car- 
ries in  the  adder,  and  it  also  provides 
the  facility  for  ijating  the  digit  2^', 
into  the  accumulator  for  other  orders. 
((lontinued  on  page  40) 


Demonstrating  the 
Dependability  of 


Equipment 


The  portable  steam  engine  shown  at  lett  was  operated  in  Virginia  trom 
1872  to  1949:  the  Corliss  type  above,  built  in  1891,  is  still  running  at 
Irwin,  Penna.  Another  Frick  Corliss,  shipped  In  1888,  is  still  going  strong 
at  Weldon,  N.  C. 


Frick  Company  was  established  a  century  ago  for  making  engines  and 


farm  machinery.  For  over  70  years 
it  has  pioneered  in  building  refrig- 
erating and  air  conditioning  systems. 
Frick  compressors  commonly  achieve 
service  records  of  40  years;  many 
have  run  50;  some  even  60! 

The  whole  story  of  Frick  equip- 
ment is  told,  with  200  illustrations,  in 
the  Centennial  History  just  pub-, 
llshed:  send  $1  for  your  copy. 


built   (I896|.   WAS   50  (t.   long: 
service  tor  Armour  40  years. 


MATERIALS-HANDLING  EQUIPMENT 

THAT  SPEEDS  WORK,  SPARES  MEN,  SLASHES  COSTS 

No  other  Mobile  Crane  of  this  type  has  all  the  features  of 
KRANE  KAR.  More  goes  into  KRANE  KAR  ...  you  get  more 
out  of  KRANE  KAR  .  .  .  more  speed,  more  work,  more  safety. 
Loads  and  Unloads  freight  cars,  trucks,  trailers  .  .  .  Stacks  and 
Stores  .  .  .  expedites  Plant  Maintenance. 

KRANE  KAR  handles  steel  stock  and  forms  of  any  shope  or 
size  within  capacity  (or  scrap  when  equipped  with  magnet); 
transmission  cases,  motors,  crankcases,  transformers,  etc.  Works 
in  tight  quarters,  low  headroom,  up  and  down  ramps  .  .  .  any- 
where, in  plant  or  yard.  Often  cuts  handling  costs  to  8}a  ton.* 

Safest  Crane  in  its  class,  minimizing  injury  risks  to  men, 
materials,  machine.  Self-Stabilizing:  dangerous  use  of  jacks 
or  stabilizers  eliminated.  Automatic  Power  Cut-Off  ot  ex- 
treme positions  of  Boom-Swing  or  Topping.  Automatic 
Broking  of  Load  and  Boom  Lines.  No  Tail-Swing:  no  port 
of  Crane  passes  over  operator's  head. 


inccrs    of     Heavy     Duty    Matcriols-Hondling     Equipment    ond     Mfn 
ovy    Duty    Fork    LIFTRUKs;    Crones,    Copstons,    ond    Winches    for    Moto 
jcks  .  "SILENT    HOIST"    Cor    Pullers    ond    Barge    Movers. 


Silent  Hoist  &  Crane  Co. 


,1/10  BuMm  ol  Po, 


895    63RD    ST.,    BROOKLYN    20,     NY 
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The  Torrington  Needle  Bearing... 

for  designs  where  light  weight  is  important 


Reducing  weight  without  sacri- 
ficing performance  is  one  of  the 
major  considerations  in  many 
modern  products.  Designs  are 
streamhned  to  pare  off  excess 
weight.  New  and  Hghter  materi- 
als are  being  used.  Components 
which  save  even  a  few  ounces 
frequently  contribute  greatly  to 
product  success. 

Light  Weight 
Plus  High  Capacity 

The  unique  design  of  the  Tor- 
rington Needle  Bearing  makes  it 
ideal  for  a  wide  variety  of  prod- 
uct uses.  It  consists  of  two  com- 
ponents —  a  thin,  hardened  outer 
shell  and  a  full  complement  of 
small  diameter  rollers.  Its  many 
lines  of  contact  give  the  Needle 
Bearing  a  greater  rated  radial 
load  capacity  than  any  other 
type  of  anti-friction  bearing  for 
its  size  and  weight.  Conversely, 
for  a  given  load  capacity,  a 
Needle  Bearing  is  the  lightest, 
most  compact  bearing  available. 


INTERNAL 

COMBUSTION 

ENGINE 


Needle  Bearings  reduce  weight  and  size  while  providing  high  radial  load  capacity. 


Weight  Savings 
In  Related  Assemblies 

In  addition  to  the  light  weight  of 
the  Needle  Bearing,  its  design 
permits  sizable  reductions  in  the 
size  and  weight  of  the  related 
assemblies.  Its  small  outside  di- 
ameter allows  the  use  of  smaller 
housings.  And,  since  a  press  fit 
in  a  simple  straight  housing  bore 
is  adequate  to  locate  the  bearing, 
no  complex  shoulders  or  housing 
modifications  are  required.  The 
hardened  shaft  usually  serves  as 
the  inner  race,  saving  additional 


space  and  weight. 

These  advantages,  plus  its 
high  radial  capacity,  have  made 
the  Torrington  Needle  Bearing 
particularly  attractive  to  the  de- 
signers of  aircraft,  portable 
power  tools,  small  gasoline  en- 
gines and  many  other  products 
where  weight  and  space  are  im- 
portant factors. 

In  future  advertisements  of 
this  series,  other  features  of  Tor- 
rington Needle  Bearings  will  be 
discussed.  The  new  Needle  Bear- 
ing catalog  will  be  sent  on  request. 


THE   TORRINGTON    COMPANY 

Torrington,  Conn.        •       South  Bend  21,  Ind. 
District  Offices  and  Distributors  in  Principal  Cities  of  United  States  and  Canada 

TORRINGTOI^^^^/Z^EARINGS 

NEEDLE  •  SPHERICAL  ROLLER  •  TAPERED  ROLLER  •  STRAIGHT   ROLLER  •  BALL  •  NEEDLE   ROLLERS 
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In  connection  with  a  shift  order  a  digit 
can  be  put  any  place  in  the  accumulator 
without  requiring  aildirioiial  nienior) 
storage  space. 

Pontr  Supplus 

The  machine  uses  about  S.S  kw  of 
a-c  power  to  operate  the  tii:uiu'nrs  nt 
the  vacuum  tubes. 

The  d-c  power  consumption  is : 

—2,000  volts 0.08   ampere 

—     300   volts 15.7      amperes 

-|-     10(t   volts 11.0     amperes 

-|-     150   volts 3.2      amperes 

-\-    300  volts 6.4     amperes 

-|-    680  volts 0.35   ampere 

The  — 2,000-volt  and  the  4-680-volt 
potentials  are  obtained  from  vacuum 
tube  regulated  power  supplies  which 
were  built  at  the  L  niversity  of  Illinois. 

The  intermediate  four  voltages  sup- 
ply the  bulk  of  the  d-c  power  for  the 
machine  and  insofar  as  possible  all  cir- 
cuits have  been  designed  to  use  these 
Noltages  directly  without  additional 
regulation  or  "bleeders."  In  a  few  cases 
such  as  adder  circviits  "odd"  voltages  are 
required  and  these  arc  furnished  by  a 
"bleeder"  which  supplies  voltages  for 
vacuum  tube  grids  where  the  current 
drain  is  very  low.    These  four  "main" 


voltages  are  furnished  by  commercialK 
built  and  controlled  rectifier  unit^ 
which  are  regulated  against  line  voltage 
changes  and  fast  and  slow  load  changes 
to  ±2  per  cent. 

All  of  the  li-c  loads  are  di\iiied  into 
separate  circuits  of  about  3  amperes 
each  and  arranged  with  individual  fuses 
ill  such  a  way  that  the  failure  of  an\' 
individual  circuit  will  open  a  relay  thus 
turiniig  off  a  "holding  circuit  '  (jm  .ill  ot 
the  il-c  power. 

(,''i/i(  h/sin/i 

A  variety  of  complex  problems  have 
alieady  been  solved  on  the  Illinois  com- 
puter. A  few  of  them  are:  Analysis  of 
structures  by  members  of  the  Civil 
Kngineering  Department,  investigation 
of  rubber  molecules  for  the  Chemistry 
Department,  statistical  anahsis  of  data 
for  the  Psychology  Department, 
numerical  solution  of  sets  of  differential 
equations,  and  calculation  of  20,000 
decimal  digits  of  e.  Judging  from  the 
work  accomplished  by  the  computer  thus 
far  it  seems  safe  to  conclude  that  the 
Illinois  machine  will  prove  to  be  a  valu- 
able tool  in  all  phases  of  University 
research. 


"Use  Lump-O-Soap.  Doesn't  lather. 
Doesn't  bubble.  Doesn't  clean.  It's  just 
company  in  the  tub." 


MINING  .  .  . 
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background  so  that  he  may  intelligently 
carrv  on  work  in  aii\  of  the  special 
fields. 

Freshmen  and  sophomores  in  metal- 
lurgical engineering  take  basic  courses 
in  chemistry,  physics,  math,  drawing  and 
rhetoric.  During  the  junior  year  they 
take  up  physical  chemistry,  principles  of 
physical  metallurgy,  metallurgical  cal- 
culations, pyrometry,  ferrous  metallo- 
graphy, electrometallurgy  and  resistance 
of  materials.  The  senior  year  takes  up 
elements  of  electrical  engineering,  non- 
ferrous  metallography  and  metallurgy, 
advanced  materials  testing,  advanced 
physical  metallurgy,  alloy  steels,  and  the 
metallurgy  of  deep  drawing  and  press- 
ing- 
Mining  engineering  is  concerned  with 
the  removal  of  useful  materials  from 
the  earth's  crust.  It  consists  largely  of 
the  application  of  principles  of  geology 
and  of  civil,  mechanical,  electrical  and 
chemical  engineering  to  the  discovery, 
exploration,  development  and  extraction 
from  the  earth  of  economically  valuable 
materials. 

Several  branches  of  mining  offer  op- 
portunities   to    engineers.    Coal    mining 
has  a   profound  effect  on  our  national 
{Continued  on  page  44) 


T/te  wonders  of  the  ocean's  floor  ^.^  duplicated  in 

two  j»iant  tanks  at  Marine  Studios,  at  Marineland,  Fla.  More  than 
30,000  live  undersea  specimens  are  presented  in  their  natural  setting, 
and  into  these  tanks  are  pumped  more  than  7,000,000  gallons  of  sea 
water  per  day. 

Okolite-Okoprene  cable  was  selected  as  the  most  reliable  means  of 
supplying  power  to  the  motors  which  pump  this  water.  Power  is 
taken  from  a  2300-volt  circuit  and  stepped  down  to  220-110  volts, 
for  motors  ranging  from  '/j  to  30  h.p. 

The  corrosive  influence  of  salt  water  and  salt  air  has  virtually  no 
effect  on  the  tough  Okoprene  sheath  which  protects  Okolite-Okoprene 
cable.  ^     ^     ^ 

Tough  jobs  are  the  true  test  of  electri- 
cal cable  . . .  and  installations  on  such 
jobs  usually  turn  out  to  be  Okonite. 

7%  insulated  wires  and  cables 

8785 
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Save  25% 

by  having  the  monthly  Technograph 
mailed  to  your  home. 

The  cost  to  you  is  only  75c  for  4  issues 
(Feb.  through  May)  or  $1.50  for  8  issues 
(Feb.  through  May  and  Oct.  through  Jan.) 

All  you  need  do  is  clip  and  mail  the  coupon 
below. 
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/an  AIRCRAFT  engineer? 


\ 


But  I  haven *t    majored  in 
aeronautical  engineering 


'^n^-^Ji£fi-'>V:^- 


^f^' 


^*" 

That  doesn't  matter. 
Lockheed  can  train  70U...ij 
^     at  full  pay  I     4? 


This  Plane  made  History 


It's  your  aptitude,  your  knowledge  of  engineering  principles, 
your  degree  in  engineering  that  count. 

Those-plus  the  opportunity  Lockheed  is  offering  you-are  all  you  need  for  a 
career  as  an  aircraft  engineer.  In  Lockheed's  special  program  for  engineering 
graduates,  you  may  go  back  to  school,  or  you  may  convert  to  aircraft  work  by 

doing-on-thejob  training.  But  whichever  it  is,  you  receive  full  pay  while  learning. 

But  Lockheed  offers  you  more  than  a  career.  It  offers  you  a  new  life,  in  an  area 
where  living  conditions  are  beyond  compare.  Outdoor  living  prevails  the 
year'round.  Mountains,  beaches  are  an  hour  from  Lockheed. 

See  your  Placement  Officer  today  for  the  details  on  Lockheed's  Aircraft  Training  Program 
for  engineers,  as  well  as  the  better  living  conditions  in  Southern  California. 

If  your  Placement  Officer  is  out  of  the  illustrated  brochures 
describing   living  and  working  conditions  at  Lockheed, 
write  M.  V.  Mottson,  Employment  Manager. 


^£rr//^^r/K. 


craft  Corporation 


Burbank,  California 


The  P-38  Lightning-  first  400  mile 
per  hour  fighter-interceptor,  the 
"fork-tailed  Devil"  that  helped 
win  World  War  II. 


This  Plane  is  making  History 


The  Super  Constellation-  larger,  faster, 
more  powerful;  the  plane  that  bridges 
the  gap  between  modern  atr  transport 
and  commercial  jet  transport. 

This  Plane  will  make  History 


The  Jet  of 

the  future- the  plane 

you  will  help  create— 

belongs  here. 


This  plane-  which  exists  only  in 
the  brain  of  an  engineer  like  yourself 

is  one  reason  there's  a  better 
future  for  you  at  Lockheed.  For 
Lockheed  will  always  need  engineers 
with  ideas,  engineers  with 
imagination,  engineers  who  build 
the  planes  that  make  history. 
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economy.  Tlic  I  riitcd  Statt-s  has  mori- 
than  50' ;  ot  the  worlii's  known  coal 
reserves.  .Metallic  mining  refers  to  the 
mining  of  such  metals  as  copper,  gold, 
silver  anil  /inc.  Non-metallic  mining 
takes  in  the  mining  of  such  minerals  as 
potash,  limestone,  silica,  and  sand.  Also, 
a  tremendous  field  is  opening  up  in 
mine  research.  Much  information  ahout 
explosives,  the  physical  properties  of 
rocks,  and  mine  safety  problems  is  vital- 
K    need   today. 

The  ciMriculum  in  mining  engineer- 
ing is  designeil  to  gi\e  the  student  in- 
struction in  fundamental  problems  of 
mining  engineering,  as  well  as  to  pro- 
vide a  broad  background  in  engineer- 
ing as  a  whole.  Freshman  anil  sopho- 
mores in  mining  take  about  the  same 
basic  courses  as  do  underclassmen  in 
metallurgy.  They  also  receive  instruc- 
tion in  geology,  fuels,  and  elements  of 
mining.  In  the  junior  year  courses  are 
given  in  sur\eying,  economics,  electrical 
engineering,  fluid  mechanics,  dynamics, 
and  resistance  of  materials.  The  senior 
year  covers  mine  administration,  mining 
methods,  mineral  dressing,  mine  haul- 
age, hoisting,  and  pumping,  the  geo- 
physics of  mining,  engineering  metal- 
lurgy, mine  examination  and  valuation, 


mining  design,  coal  preparation,  and 
mine   \eiitilation. 

.Since  the  number  of  men  graduating 
with  degrees  in  mining  or  metallurgical 
engineering  is  small,  and  the  demand 
for  these  men  is  great,  job  opportunities 
are  very  good  in  both  fields.  Metallur- 
gists can  be  found  in  research,  iie\  elop- 
ment,  or  as  part  of  management  in  \  .u  i- 
ous  capacities  such  as  the  director  of 
a  laboratory  for  control  of  qu.ilit\,  a 
director  of  research,  or  a  superintendent 
of  heat  treatnii-iit.  In  addition,  e\ery 
business  which  is  concerned  with  the 
production,  processing,  or  u.se  of  metals 
and  alloys  is  finding  it  more  and  more 
difficult  to  remain  successfully  competi- 
ti\e  without  the  services  of  a  metallur- 
gist. This  realization  of  the  part  of  in- 
dustry is  creating  many  new  positions 
for  metallurgical  engineers. 

The  mining  engineer  may  find  his 
life's  work  in  any  one  of  several  aspects 
of  mining.  Milling  administration,  prac- 
tical mining  engineering,  mine  examina- 
tion, consulting  engineering,  fuel  tech- 
noloy,  mining  geology,  mining  sales  and 
research  are  some  of  the  avenues  open 
to   him. 

A  mining  or  metallurgical  engineer 
must  have  a  genuine  interest  in  things 
that  engineers  do,  such  as  mathematical 
analysis,  design,   research,   and  develop- 


•  For  many  years  K&E  has  pioneered  in  the  manufacture 
and  development  of  finest  quality  surveying  instruments. 
K&E  surveying  instruments  are  renov^ned  all  over  the  world 
for  their  superb  performance  under  conditions  of  all  kinds, 
for  their  magnificent  workmanship  and  for  special  features 
that  come  of  progressive  ingenuity. 

KEUFFEL  &   ESSER  CO. 


NEW   YORK   •    HOBOKEN,   N.   J. 

Chicago  •  St.  Louis  •  Detroit  •  Son  Francisco  •  Ins  Angeles  •  Montreal 


ment.  He  nnist  have  the  ability  to  think 
logicall\,  a  willingness  to  work  hard, 
the  abilitv  to  cooperate  with  others,  and 
the  capacity  to  assume  leadership.  If  .1 
student  possesses  these  qualities  /y/i/s  a 
great  interest  in  mining  and  metallurg\, 
he  will  ne\er  regret  having  chosen  min- 
ing or  metallurgical  engineering  as  his 
life's  work. 


MINERAL  INDUSTRIES  SOCIETY 

The  Mineral  Industries  Societv  start- 
ed off  this  semester  with  its  annual 
smoker  which  was  held  at  the  lllini 
L  iiion  on  October  8.  The  purpose  of 
this  meeting  was  to  acquaint  the  fresh- 
man and  transfer  students  with  the 
members  of  the  society  and  to  offer 
them  an  opportunity  to  meet  their  in- 
structors   on    an    informal    basis. 

This  meeting  was  followed  b\  the 
first  business  meeting  of  the  year  which 
was  held  on  Xo\ember  12.  The  follow- 
ing men  took  over  as  officers  for  the 
fall  semester:  Richard  L.  Sloan,  presi- 
dent; Wilford  Couts,  vice  president; 
Warren  Holland,  secretary;  William 
Stoewer,  treasurer.  D.  R.  Chedse>'  \\ill 
continue  to  serve  as  faculty  advisor, 
the  society's  monthly  meetings  include 
either  a  lecture  or  a  movie  which  is  of 
interest  to  both  the  Mining  and  Metal- 
lurgical  students. 

One  of  the  societ\ 's  annual  events  is 
a  Softball  game  held  every  spring  be- 
tween the  Metallurg\-  students  and 
Alining  students  for  a  fin-lined  chaui- 
bei-  pot. 


WHITE    PINE  .  .  . 

((jontitiued  from  page   13) 
on  slight  grades  above  the  roadways. 

Considerable  effort  was  necessary  to 
design  a  dwelling  unit  that  was  func- 
tional and  yet  in  keeping  with  the  mod- 
erate cost  to  provide  such  a  unit.  It  is 
a  credit  to  the  architectural  skill  of 
PACE  Associates  that  they  have 
achieved  such  a  unit  and  made  it  avail- 
able in  a  variety  of  forms  and  methods 
of  placing  to  avoid  the  all  too  common 
"mining  town"  appearance.  They  have 
pro\ided  one  and  two  bedroom  dwell- 
ing units  so  arranged  in  the  o\er-all 
townsite  plan  that  no  two  identical 
dwelling  units  are  adjacent  to  each 
other.  The  initial  plan  calls  for  the  con- 
struction of  ninety  dwelling  imits  with 
an  additional  fift\'  units  to  be  under 
constiuction  upon  completion  of  the  ini- 
tial order.  The  first  units  were  com- 
menced in  August,  1952,  and  construc- 
tion has  approximated  a  production  line 
basis  ever  since. 

A  tentative  plan  calls  for  the  con- 
struction of  a  series  of  prefabricated 
t\pe  dwellings,  again  to  inject  variet\' 
into  the  over-all  layout,  and  several 
homes  of  this  form  are  being  investi- 
((jontinucd  on  page  48) 
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^(JU  ta  ^^>m  ^^iem? 


•  Year  after  year,  Square  D  looks  to  the  schools 
indicated  above  for  electrical,  mechanical,  gen- 
eral and  industrial  engineers.  We  need  a  lot  of 
such  talent  in  our  job  of  designing,  producing 
and  distributing  a  broad  range  of  electrical 
equipment. 

If  you  are  looking  for  a  future  with  real 
opportunities  for  growth  and  advancement. 
Square  D  has  much  to  offer.  You'll  get  sound, 

MAIL  THE  COUPON  ^ 

We'd  like  to  send  you 

a  16-page  "get-acquainted"  brochure. 

It  tells  a  lot  about  Square  D, 

its  products,  services, 

markets  and  opportunities. 


thorough  training.  Square  D  is  big  enough  to 
be  a  leader  in  its  field . . .  but  not  too  big  to  give 
individual  direction  to  its  men.  And  of  real 
importance  —  you'll  be  entering  a  field  which 
is  basically  sound  and  constantly  expanding. 
Worth  thinking  about,  isn't  it? 


Square  D  Company,  Dept.  SA 
6060  Rivord  Street,  Detroit  11,  Michigan 

I'd  like  a  copy  of 

Square  D's  "Get-Acquainted"  brochure. 


Nan 


Sctiool- 
Addres: 
City— 


JANUARY,  1953 
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Katfd.  It  is  not  too  renioti"  to  bclif\c 
that  most  cvfiy  modern  typi"  ot  ilwcll- 
ing  unit  will  tinil  its  way  into  the 
Whit''  Pini-  townsite  to  permit  the 
townspeople  to  express  their  pret'ereiue> 
for  the  type  of  house  that  suits  tlnii 
fancies.  This  all  in  contrast  to  the 
frame,  clapboard  dwellings  found  in 
abundance  in  the  range  towns  north- 
east of  WHiite  Pine  and  out  in  the  west- 
ern L'nited  States.  It  is  not  ilifficult  to 
appreciate  the  problems  of  furnishing  .1 
variety  of  dwelling  plans  all  within  the 
prescribed  cost. 

To  ship  the  metallic  copper  to  the 
eastern  industrial  centers  a  railroad  ha> 
been  constructed  into  White  Pine  from 
the  nearby  resort  town  of  Hergland, 
Michigan,  ten  miles  to  the  south.  The 
Duluth,  South  Shore  and  Atlantic  Rail- 
road main  line  from  T^uluth  to  the  Soo 
runs  through  Hergland  and  the  White 
Pine  spur  leaves  the  main  line  near  the 
shore  of  beautiful  Lake  (Jeogebic,  prob- 
ably the  largest  inland  lake  in  the  I'p- 
per  Peninsula.  The  original  rail  line 
into  White  Pine  came  from  Ontonagon 
along  the  southern  shore  of  Lake  Su- 
perior from  a  connection  with  the  Chi- 
cago, Milwaukee,  St.  Paul  and  Pacific 
Railroad.  It  was  not  feasible  to  recon- 
struct this  track  as  the  harbor  at  Onto- 
tiagon  will  not  accommodate  large  coal 
vessels  and  hauling  coal  by  rail  \  ia 
Bergland  was  found  to  be  more  eco- 
nomical. Also  the  Ontonagon  route 
would     require    the    bridging    of    many 


Preparing  to  pour  the  roof  slob  on  the  White  Pine  hospital.  Designed  by 
PACE  Associates  and  built  by  the  Turner  Construction  Co.,  this  hospital 
will  be  the  most  modern  structure  of  its  type  in  Michigan's  Upper  Pen- 
insula. 


small    streams    which    ihain    into    Lake 
Superior. 

Electrical  energy  to  tlrixe  the  ma- 
chines in  the  process  buildings,  and  to 
light  the  White  Pine  homes  is  provided 
by  a  special  line  of  the  Upper  Penin- 
sula Power  Company  from  the  hydro- 
electric plant  at  Victoria  dam,  seven- 
teen miles  to  the  east.  This  monumental 
structure,  over  one  hundred  feet  high, 
was  one  of  the  first  of  the  gravity-arch 


dams  in  the  L^nited  States.  Behind  the 
dam  is  jewel-like  Victoria  Lake,  a  popu- 
lar   fishing   spot. 

Besides  residing  in  one  of  the  newest 
t  o  w  n  s  in  the  country,  White  Pine 
townspeople  will  have  the  advantages 
of  a  delightful  summer  climate,  close 
proximity  to  the  f  a  m  ed  Porcupine 
Mountains  State  Park,  opportunities 
for  deep  sea  fishing  in  Lake  Superior, 
and  hunting  for  many  kinds  of  game 
animals  that  abound  in  this  region. 
During  the  construction  of  the  town- 
site  last  summer,  wild  deer  and  bear 
were  common  visitors.  Many  porcupines 
and  smaller  animals  are  also  at  hand 
for  nature  study. 

It  has  been  some  time  since  a  town 
was  constructed  out  of  the  wilderness, 
especially  in  the  Middle  West.  But 
White  Pine  is  evidence  of  the  pioneer- 
ing spirit  that  woidd  make  any  of  our 
founding  fathers  proud.  The  difference 
between  White  Pine  and  the  older  Mid- 
dle Western  town  is  engineered  prog- 
ress. White  Pine  has  been  engineered 
and  planned  for  the  people  and  pur- 
poses it  is  to  serve.  With  such  a  founda- 
tion, who  can  foretell  anything  but  suc- 
cess for  America's  newest  town — White 
Pine,    Michigan. 


Excavation  for  the  mine  portal  in  the  White  Pine  works  area.  This  poitol 
leads,  on  a  gentle  slope,  into  the  mine  shaft.  Initial  crushing  of  the  copper 
ore  will  be  done  in  a  building  located  in  the  portal  to  avoid  haulage  of 
waste  rock. 


A  man  died  and  left  $100  each  to  an 
Englishman,  an  Irishman  and  a  Scots- 
man, on  condition  that  the\'  each  put 
slO  in  his  coffin. 

The  Englishman  dropped  in  his  $10, 
and  the  Irishman  did  likewise.  Then 
along  came  the  Scotsman  who  put  in 
the  coffin  a  check  for  530  and  took  out 
the   $20. 
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90°  BEND  AT  98  BELOW!  This  sample,  flame-cut 
from  1"  CAKIM.OY  T-1  plate,  was  chilled  to 
-98  F.,  and  then  bent  to  a  full  90'  angle.  Even 
though  the  raw,  flame-cul  edge  made  up  the  outer 
radius  of  the  bend,  there  was  no  sign  of  failure! 


New  steel 
lias  yield  strength 
of  over  90,000  psi 

yet  remains  ductile  at  70^F.  below  zero 

even  after  welding 
or  flanie-cntting 


100%  WELD  STRENGTH— Tensile  tests  on  T-Steel  speci- 
mens like  these  were  made  to  determine  the  strength 
of  the  welds.  These  w<-lds  develop  the  full  strength  of 
the  parent  metal.  Note  that  breaks  occur  outside  the 
heat-affected  zone.  shr>winB  that  the  he.il  of  welding 
has  not  harmed  the  strength  of  the  material.  No  special 

E re-heating  or  post-heating    treatments  are  required 
eyond  those  used  with  ordinary  structural  steels. 


THIS  remarkable  steel,  U-S'S  Carilloy  T-1,  offers  great 
promise  to  those  who  need  a  super-strong  steel  that  can 
be  welded,  flame-cut  or  cold-formed. 

Carilloy  T-1  is  unique.  It  differs  from  all  other  very 
strong  steels  in  important  respects:  Its  yield  strength  of  over 
90,000  psi  is  not  lowered  by  welding  or  flame-cutting.  Ii:i 
these  operations,  no  pre-heating  or  stress-relieving  is  re- 
quired. As  a  result.  Carilloy  T-1  can  be  readily  field  welded. 

Usually,  welded  steels  of  such  high  strength  level  suffer 
a  loss  of  ductility  at  low  temperatures  unless  elaborate  pre- 
cautions are  taken  in  the  welding  operation.  In  striking  con- 
trast, notched  bend  weldability  tests  show  that  T-1  steel 
will  remain  ductile  and  tough  down  to  the  lowest  atmos- 
pheric temperatures.  As  a  matter  of  fact,  T-1  steel,  after 
flame-cutting,  has  been  bent  to  a  full  90°  angle  at  tempera- 
tures as  low  as    lOOT.,  without  any  sign  of  cracking. 

Service  tests  show  that  Carilloy  T-1  is  well  suited  for 
extremely  abusive  service,  and  the  fact  that  it  can  be  field 
welded  should  greatly  lower  the  difficulties  and  cost  of  major 
repairs.  In  applications  in  which  tension  is  the  principal 
stress,  thicknesses  can  often  be  reduced  to  one-third  of  those 
required  with  ordinary  structural  steels. 

Carilloy  T-1  steel  is  another  result  of  United  States 
Steel's  active  research  program  which  has  enabled  manufac- 
turers to  improve  their  production  methods  and  make  better 
products,  too.  All  over  the  country,  trained  U.  S.  Steel  engi- 
neers and  metallurgists  are  constantly  at  work  on  problems 
like  this,  finding  better  ways  to  make  and  use  steel.  United 
States  Steel  Corporation,  525  William  Penn  Place,  Pitts- 
burgh 30,  Pa. 
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The  Door . . . 


Tony  kicked  the  door  open.  He  always  kicked  it  open.  There 
wasn't  anything  in  his  hands  that  hindered  him  from  opening  it  like 
a  normal  door,  but  this  door  was  different.  To  Tony  the  only  reason 
God  put  it  on  earlh,  was  so  that  it  could  be  kicked. 

To  a  casual  observer  this  door  wasn't  much  different  from  any 
other  door  in  the  slums.  A  haphazardly  nailed  board  extending  from 
top  to  bottom  evidenliy  held  it  together.  The  lock  was  broken  off,  but 
then  most  of  the  door  locks  didn't  work  in  this  tenement  district.  To  a 
casual  observer  this  door  wasn't  different  from  any  other  door. 

But  to  Tony  it  was  different.  It  wasn't  a  door  to  him,  it  was  an 
ugly  reminder.  The  lock  used  to  work,  and  at  one  time  the  door  wasn't 
cracked,  but  that  was  long  ago.  So  long  ago  he  could  hardly  remem- 
ber. But  he  did  remember.  He  remembered  that  night  long  ago  when 
his  sleep  was  broken  by  his  old  lady's  and  old  man's  yelling.  Ma 
wouldn't  let  his  old  man  in. 

"You're  too  damned  drunk,"  she  said. 

"I'll  knock  the  living  devil  out  of  you  when  I  get  in  there,"  he 
said. 

A  few  hard  bumps  from  pa's  shoulder  and  the  lock  gave  way. 
God,  but  ma  took  on  awful  beating  that  night. 

The  lock  had  been  fixed  a  couple  of  times  but  pa  always  broke  it. 

The  door  was  more  than  a  reminder  to  Tony,  it  was  a  symbol. 
Like  the  pearly  gates  were  a  symbol  of  the  entrance  to  heaven,  this 
door  was  the  entrance  to  living  hell.  The  entrance  to  filth,  sickness, 
and  misery.  The  entrance  to  all  he  detested.  Tony  gave  the  door  a 
harder  kick  and  walked  in. 

WILLIAM  RICHRATH 
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•  One  of  the  interesting  angles  of  L&N  Field  Engi- 
neering is  that  you  get  into  it  soon.  You're  not  rushed 
— you  get  full  training,  and  what's  more,  you're 
trained  as  an  individual,  with  full  recognition  of  your 
present  strengths.  But,  even  so,  it's  only  a  few 
months  before  you're  ready  for  the  polishing  of  field 
service  work,  and  that  in  turn  swiftly  fits  you  for  a 
business  day  something  like  this: 

You  start  off  with  a  visit  to,  say,  a  bolt-making 
plant.  There  you  gather  the  instrument-engineering 
facts  about  a  new  heat-treating  furnace,  and  make  a 
date  to  bring  in  your  recommendations  for  tempera- 
ture-control equipment  .  .  .  You  didn't  solicit  this 
sales  call;  the  firm  is  an  old  L&N  friend,  and  you've 
been  given  the  responsibility  of  meeting  their  present 
and  future  requirements. 

After  lunch  you're  in  another  plant,  checking  in- 
struments. You  find  one  of  the  instrument  relays 
pretty  well  shot,  and  promise  to  bring  in  and  install 
a  new  one. 

You're  especially  happy  about  your  next  stop, 
because  they  got  their  first  L&N  instrument  when 
the  manager  "bought"  your  analysis  and  recom- 
mendation for  control  of  a  galvanizing  kettle-furnace 
.  .  .  Now,  he  wants  to  know  how  you'd  improve  the 
control  of  a  malleableizing  furnace. 


Back  at  the  office,  you  talk  things  over  with  an- 
other sales  engineer,  who  supervises  your  work.  He 
verifies  your  ideas  about  both  the  controls  you  dis- 
cussed with  customers;  suggests  you  check  one  of 
them  with  the  district  manager,  in  case  that  new 
accessory  from  the  home  office  should  be  included  .  .  . 
And  he  has  a  request  that  you  call  at  an  aircraft 
plant  tomorrow  or  the  next  day. 

And  so,  almost  before  you  know  it,  you're  on  the 
ladder  and  climbing.  This  big,  long-established  firm 
is  helping  you  develop  your  talents  as  engineer- 
business  man,  and  can  use  them  in  your  well-paid 
present  and  attractive  future.  Why  not  make  an 
L&N  date  tliroygh  your  placement  bureau? 


LEEDS 


NORTHRUP 

tiulomatic  controls    •   furnaces 
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This  month,  sNe  have  reproduced  on  original  design  by 
James  Reed.  In  this  interesting  three-dimensional  form,  the 
strength  and  rigidity  of  reinforced  concrete  construction  is  em- 
phasized. (Cut  courtesy  ARTS  &  ARCHITECTURE  magazine) 

our  frontispiece 

Athens,  Greece:  The  Parthenon.  5th  century  B.C.  An  expres- 
sion of  the  stotic  "post  and  lintel"  construction  of  the  Greeks. 
Executed  in  Pentelic  marble  with  subtle  refinements  such  as  the 
slight  convexity  and  inward  inclination  of  the  columns.  (Photo 
by  Mrs.  A.  Schneider) 


The  History  of  Architecture 


by  Professor  Alan  K.  Loing 


III  rhe  Peabody  Sisters  of  Stilciii.  I'M.-- 
aberh  is  reported  as  saying  that  the 
function  of  history  is  "to  tielivcr  the 
iniiui  from  the  thralldom  of  the  present 
ami  to  prepare  it  to  coinpreheml  the 
future."  These  are  also  functions  of 
architectural  history.  If  Joe  Jones 
knows  only  current  architecture,  he  pos- 
sesses a  very  limited  frame  of  reference. 
For  e.xample,  he  has  little  or  no  idea 
of  the  term  "monumental."  He  is  un- 
aware of  the  powerful  emotional  re- 
sponse engendered  by  the  superb  inte- 
gration of  architecture,  painting,  sculp- 
ture, and  other  arts  achieved  during  the 
(lothic  period.  He  is  equally  blind  t(j 
the  magic  of  Baroque  space  and  light. 
Nevertheless,  he  will  probably  talk 
about  monunieiitality  and  space  and 
light  as  though  he  knew  much  abo\it 
them.  Such  presumption  can  be  likened 
to  Joe's  knowledge  of  the  spectrum  it 
he  knows  only  the  visible  spectrum.  A 
\iew  of  the  time  spectrum  of  man's 
building  achievement  should,  therefore, 
be  parr  of  every  architect's  equipment. 
In  the  age  of  Thomas  Jefferson  it  wa; 
considered  a  necessar\  part  of  e\  er\ 
gentleman's  equipment. 

Corollary  to  this  aim  of  providing  an 
architectural  frame  of  reference  is  that 
of  helping  the  embryonic  practitioner 
(or  interested  observer)  to  locate  hinv 
self  with  relation  to  the  whole — to 
establish  his  1933  position  in  the  total 
sweep  of  intellectual  history,  cultural 
history,  architectural  history.  How  else 
can  he  know  which  way  to  swim  in  the 
choppy  seas  of  contemporary  endeavor  ? 
How  else  can  anyone  prepare  one's 
mind  to  comprehend  the  future?  Is  I.c 
Corbusier's  .Marseilles  apartment  build- 
ing more  rationalistic  than  the  Parthe- 
non? Is  rationalism  in  architecture  the 
most  pronu'sing  road,  the  road  we  want 
to  develop  into  a  six  lane  highwav  in 
the  second  half  of  this  century?  If  it  is 
not,  what  is  the  most  promising  road  ? 
Perhaps  there  should  be  more  than  one 
road. 

A  third  function  of  architectural  hist- 
ory is  its  usefulness  as  a  laboratory  for 
the  stud\-  of  such  things  as  materials 
and  methods  of  construction,  fire  resis- 
tance, textures,  colors,  proportions,  psy- 
chological reactions,  and  professional  re- 
lations.   Wliat    has   worked?    What    has 


failed  ?  Win  ?  As  in  economics,  the  ans- 
wers change  but  the  questions  remain 
the  .same  for  each  generation.  No  one 
can  perform  many  experiments  at  the 
expense  of  a  clietit.  In  the  last  labora- 
tor\    of    existing    architecture    there    are 


many  e.xperiments  from  which  fruitful 
lessons  may  be  drawn.  Architectural 
history  searches  for  those  of  special  sig- 
nificance, and  through  them,  aims  to 
develop  sensitivitv  and  value  judgment. 
( ('.(intiiiKiil   (III    I'll);!    42) 


A  13th  century  cathedral  in  Aniiens,  France.  This  is  an  example  of  the 
dynamic  arcuated  construction  of  the  Gothic  period.  The  stone  vault  about 
140  feet  above  the  pavement  made  the  cofhedral  relatively  fire  resistant. 
(Courtesy  Architecture  Library) 
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The    department    of    architecture    building    at    the    University    of 
Illinois. 


Eighty-six  years  ago,  on  Ma\  7,  1867, 
at  the  second  meeting  of  the  Trustees 
of  the  Illinois  Industrial  Universir\, 
John  Milton  Gregory ,  just  appointed 
tir>t  Regent,  outlined  the  educational 
program  and  estahlished  the  scope  of 
the  new  institution.  Ciregory  proposed 
six  primary  fields  of  instruction.  One  of 
the  m,  the  Polytechnical  Department, 
specificalh-  included  Architecture.  This 
was  a  lunel  and  daring  idea,  which 
would  soon  create  for  society,  univer- 
sit\'.  and  profession  a  resource  of  major 
significance. 

There  can  be  no  doubt  of  (iregory's 
genuine  interest  in  Architecture.  His 
own  alina  mater,  Union  College,  had 
America's  first  planned  campus,  design- 
ed in  1813  by  the  P'renchman,  Joseph 
Jacques  Ramee.  He  had  seen  in  his 
home  area,  near  Albany  and  Tro\,  the 
erection  of  numerotis  fine  buildings.  At 
Tro\,  he  had  perhaps  heard  of  the  pro- 
posal in  184'?  to  add  Architecture  to 
the  curriculum  of  .America's  oldest  engi- 
neering school,  the  Rensselaer  Poly- 
technic Institute.  Later,  from  1858  to 
186.3,  as  Michigan's  State  Superintend- 
ent of  Public  Instruction,  he  must  have 
followed  with  interest  the  chartering  of 
the  Massachusetts  Institute  of  Technol- 
ogy in  186!  and  its  decision  in  1865 
to  include  a  curriculum  in  Architecture. 
No  doubt,  too,  he  found  strong  support 
in  one  of  his  trustees,  John  M.  Van 
Osdel,  the  first  and  most  prominent 
architect  in  Chicago. 

Thus,  (iregory  shared  with  President 
Rogers  of  M.I.T.  the  distinction  of  fix- 
ing the  character  and  pattern  of  col- 
legiate architectural  education,  which 
became  the  accepted  model  not  only  for 
later  American  schools,  but  in  man\ 
other   countries   as   well.    (Gradually,    it 


replaced  both  the  age-old  system  of  ap- 
prenticeship and  the  earlier  European 
schools  that  only  supplemented  office 
tr.'iining.  Eor  the  first  time  it  envisioned 
a    complete    and    integrated    program    of 


a  saga  in 
[professional 
education . . . 


studies  leading  to  the  professional   prac- 
tice  of  Architecture. 

The  unique  importance  of  Gregory's 
own  decision  lay,  however,  in  establish- 
ing architectural  education  within  the 
framework  of  a  great  public  university 
dedicated  to  serve  all  citizens  of  the 
state.  In  the  Midwest  of  the  time,  just 
emerging  from  frontier  conditions, 
architecture  must  have  seemed  a  gratu- 
itous luxury,  but  the  measure  of  his 
vision  is  indicated  by  the  fact  that  for 
more  than  a  quarter  of  a  century,  Illi- 
nois  maintained    the   only   architectural 


The  four  Bronze  Tablet  members  from  the  architecture  department  last 
year,  shown  with  Mrs.  Barbour,  department  secretary.  From  left  to  right, 
Einsweiler,  Eberhord,  Mrs.  Barbour,  Dabbert,  and  Schersten.  (Photos  by 
Architecture  Department) 
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ILLINI    ARCHITECTS 


by  Turpin  C.  Bannister 

Head,  Department  of  Architeclure 


si.'hool  bevoiul  tlif  t-a^tein  seaboard,  and 
that  not  until  1899  did  another  state 
university  undertake  a  similar  program. 
Today,  public  institutions  enroll  more 
than  60  per  cent  ot  all  architectural 
students  in  the  United  States. 

Actual  instruction  in  Architecture  at 
Lrbana  awaited  the  arrival  in  January, 
1S'70,  of  the  first  student  to  request  it 
—Nathan  Clifford  Ricker.  Thus,  this 
bfi^inning  followed  the  first  classes  at 
M.I.T.  by  sixteen  months.  Ricker's  first 
teacher  was  the  drawing  instructor, 
James  Bellangee,  a  graduate  in  Civil 
Kngineering  of  the  University  of  Michi- 
gan, who  had  worked  in  the  Chicago 
office  of  the  architect,  J.  W.  Roberts. 
In  September,  1871,  Bellangee  was  re- 
jilaced  b\  Harald  M.  Hansen,  who  had 
had  two  vears  of  professional  schooling 
at  the  Hauakademie  at  Berlin.  In  the 
same  year,  the  construction  of  Univer- 
sit\  Hall,  designed  by  Van  Osdel,  fur- 
nished first-hand  object  lessons  in  good 
construction.  Although  Hansen  remain- 
ed only  a  year,  he  was  the  first  of  a  long 
line  of  European  teachers  in  American 
architectural  schools,  and  no  doubt  he 
<iid  much  to  set  the  practical  and  thor- 
ough tone  which  has  always  character- 
ized Illinois  architectural  training.  In 
February,  1873,  just  eighty  years  ago, 
Ricker  completed  his  program  and  be- 
came the  first  graduate  in  Architecture 
in  the  United   States. 

In  September,  1873,  after  six  months 
in  Europe  studying  .Architecture  and 
.irchitecturai  schools,  Ricker  was  ap- 
pointed instructor  and  began  an  event- 
ful career  which  ended  only  \\ith  lu's 
retirement  forty-three  years  later  in 
1916.  In  1878,  he  received  the  secoiiii 
graduate  degree  in  Architecture  to  be 
awarded  in  this  country,  rose  to  the 
rank  of  full  professor,  and  was  appoint- 
ed Dean  of  the  College  of  Kngineering. 
For  eleven  years  he  taught  all  archi- 
tectural courses,  for  thirty-seven  he 
headed  the  Department  of  Arciiitecture, 
and  for  twent\-eiglu  continued  distin- 
guished service  as  Dean  of  Kngineering. 
He  designed  many  of  the  early  buildings 
of  the  university.  In  1897,  he  played 
an  important  parr  in  securing  the  enact- 


ment ot  rile  Illinois  law  for  the  registra- 
tion of  architects,  the  first  such  act  in 
the  country.  In  1903,  he  succeeded  in 
establishing  at  Illinois  the  country's  first 
engineering  experiment  station.  No  one 
has  ever  served  American  architectural 
education  more  devotedly  or  more  effec- 
tively. His  contributions  thoroughly 
merited  the  honorary  degree,  Doctor  of 
Architecture,  w  h  i  c  h  the  University 
awarded   him   in    1900. 

Under  Ricker's  guidance,  the  depart- 
ment progressed  steadily.  In  1878,  it 
had  in  Mary  L.  Page  the  first  woman 
graduate  in  Architecture.  Ricker  sup- 
plied much-needed  texts  by  continual 
writing  and  by  patiently  translating  ke\ 
foreign  publications.  The  extraordinar\ 
development  m  Chicago  of  skeleton  con- 
struction for  high  buildings  led  the  de- 
partment   in    189S    to    institute,    at    the 


suggestion  of  leading  Chicago  architects, 
a  new  curriculum  in  .Architectural  Kn- 
gineering, the  first  in  the  country  to 
provide  concentrated  training  in  build- 
ing structures.  Fhe  number  of  students 
grew  rapidlyy.  For  the  first  decade, 
1870-79,  when  the  university's  total 
einollment  never  pas.sed  434,  the  yearly 
average  in  Architecture  was  7.7  stu- 
dents. By  1889,  the  decade's  average 
etnollment  had  risen  to  30.3.  In  the 
third  decade,  1890-99,  this  had  again 
increased  to  72.2.  In  1896,  there  were 
nine  American  architectural  schools 
with  a  total  of  273  regular  students,  of 
whom  25.3  per  cent  were  enrolled  at 
Illinois.  During  Ricker's  final  decade, 
the  department  averaged  106.6  students, 
but  this  does  not  reveal  the  precipitous 
rise  from  5S  in  1900  to  283  in  1909. 
((i'liiiiiiiK  il  (III   l^iiiii    24) 


Claes   Mellin,    from    Stockholm,    shown    receiving    the    Hasting    fellowship 
from  Professor  Ambrose  Richardson  (left)  and   Professor  W.  S.   Kinne,  Jr. 
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a  glimpse  of  .  .  . 


The  City  o 


Reprinted  from  the  St.  Louis  Post-Dispatch 


Mr.  anil  M  i>.  Sniitli  uwdkc  with  the 
(lawn.  They  had  to.  There  was  no  root 
oil  their  house.  It  was  one  of  the  pen- 
alties they  paid  tor  the  advantages  of 
modern  living.  Sniitii  got  up,  dressed 
and  pushed  a  button.  The  walls  of  his 
bedroom,  which  were  made  of  fiber- 
glass or  something  equall\  modern, 
rolled  up  like  a  stage  curtain.  He 
waved  to  his  next  door  neighbor,  man 
by  name  of  Buck  Rogers.  Buck  had  just 
pressed  a  button  too,  and  the  walls  of 
his  house  had  sunk  into  slots  in  the 
ground.  Some  people  liked  walls  that 
went  down,  some  people  liked  walls 
that   rolled   up. 

Smith  looked  up  at  the  sky.  .All  he 
could  see  was  a  clear,  translucent  sort 
of  light  which  filtered  down  through 
a  plastic  dome. 


"Wh.-it's  tile  weather  like  (lufsidc-  the 
dome?"  asked  Mrs.  S.  from  the  kitchen. 

"1  don't  know,  "  said  Smith,  "until 
I   turn  on   the  TV." 

He  turned  it  on,  and  got  the  twenty- 
fifth  century  equivalent  of  Dave  Gar- 
rowa\'.  The  equivalent  was  standing  in 
front  of  a  large  map  of  the  United 
States.  He  drew  some  lines  and  sym- 
bols, then  wrote  across  the  map,  "Lousy 
— don't  leave  your  domes  today.  " 

Smith  ate  his  breakfast,  consisting  of 
something  atomic  which  had  been  shot 
out  of  a  cyclotron,  and  went  to  the 
garage — a  concrete  slab  b\  the  lnuise. 
His  car  had  never  been  rained  or 
snowed  on.     Mrs.   Smith   followed   him. 

"I  wish  you'd  speak  to  Junior,"  she 
said.  "He  was  up  on  the  dome  again 
vesterdav." 


Smith    sai( 

1    lu-    V 

aw. ay,"    he 

id.lnl. 

outside    the 

lome 

there's  snow 

on  th 

luld.  "If  1  can  get 
"ma\be  we  can  go 
lis  weekend.  I  hear 
ground  ;  I'd  like  to 
see   some   weather   again." 

With  this.  Smith  took  off  and  Mrs. 
Smith  set  about  doing  her  housework, 
which    consisted    of    raising    the    other 


Professor 
with  a  v\ 
Dispatch) 


Richardson  envisions  that  Memorial  Stadium  could  be  covered 
eatherproof   dome.    (All    photos   courtesy   of   the   St.    Louis    Post- 


From  left  to  right.  Students  Leo 
Chicca  and  Claes  Mellin,  Professor 
Richardson. 

walls  of  the  house  so  the  municipal 
atomic  dispos-all  could  do  its  work.  All 
she  had  to  do  was  plug  it  in.  It  sucked 
up  all  dirt  and  debris  and  now  and 
then,   one   of   the   children. 

Any  resemblance  which  this  little 
picture  of  life  in  the  future  has  to  real- 
it)  will  doubtless  turn  out  to  be  strictly 
coincidental.  It  is  merely  the  writer's 
projection  of  what  life  might  be  like  if 
the  dream  of  Professor  Ambrose  M. 
Richardson  come  true. 

Richardson  is  the  profes.sor  of  archi- 
tecture at  the  University  of  Illinois  who 
recenth'  startled  architectural  circles 
and  the  world  at  large  with  the  idea 
that  whole  cities  could  be  covered  with 
gas-filled  floating  domes,  giving  air- 
conditioned  protection  from  the  weather 
the  year  around,  not  to  mention  many 
other  things  which  may  or  may  not  be 
considered  advantageous,  depending  on 
how   >ou   look   at    them. 

It  probabh  should  be  pointed  out  at 
the  outset,  in  fairness  to  Prof.  Richard- 
son, that  there  is  nothing  fanatical  about 
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Fomorrow 


by  Dickson  Terry 


From    left   to    right,    Professor    Ambrose    Richard- 
son and  students,  Joe  Shafik  and  Bob  Wilson. 


him.  His  hair  is  not  ioni;.  Xeirhcr  is 
it  short  in  the  iico-acadcinic  fashion. 
It's  just  about  average  length,  as  pro- 
fessorial hair  goes.  There  is  no  strange 
gleam  in  his  eye.  Just  a  look  of  friendly 
intelligence.  There  is  nothing  about  his 
appearance  to  indicate  the  absent- 
minded  professor.  In  fact,  he  was 
dressed  real  (Jeorge  in  a  new  tweed 
suit.  He  is  a  youngish,  easy-going, 
mild-mannered  man  with  a  friendh 
smile,  a  wife  and  three  children.  He's 
even   a  Cub-master. 

His  professional  background  is  as 
reassuring  as  his  appearance.  A  native 
of  Helena,  .'\rk.,  he  studied  architec- 
ture at  the  L  niversit.\'  of  Chicago  and 
.Armour  Institute.  In  19.37,  he  joined 
the  firm  of  Skidmore,  Owings  and 
Merrill,  an  outfit  of  national  scope  and 
impeccable    reputation. 

In  1947,  Richardson  became  their 
chief  of  design.     During  his  \ears  there. 


lie  designed  more  than  SI()(l,(ltMI.(l(  II I 
worth  ot  buildings,  uuluding  the  hous- 
ing and  schools  at  Oak  Ridge,  and  the 
mammoth  housing  development  put  up 
in  New  York  City  b\  the  New  \  ork 
Life   Insurance  Co. 

A  year  ago  he  joined  the  faculty  of 
the  uni\ersit\  because  he  wanted  to 
teach.  While  he  has  always  leaned  to- 
ward modern  architecture,  his  approach 
to  it  is  best  described  as  level  headed. 
Not  one  to  be  swayed  by  mere  design, 
tie  felt  that  modern  architecture,  to 
mean»anything,  must  have  meaning  back 
of  it.  The  more  he  thought  about  mod- 
ern architecture,  the  more  he  became 
convinced  that  all  buildings  are  becom- 
ing obsolete.  Not  just  obsolete  in  de- 
sign, but  tapped  for  oblivion,  so  to 
speak.  Out  of  this  thinking  grew  the 
idea  for  the  plastic  dome,  a  city  in 
which  homes  and  buildings  will  ha\e 
neither    roofs    nor    walls    as    we    know 


A  city  of  the  future  covered  with  a  dome.  On  the  left  horizon  are  shov 
two  other  domed  cities. 


them,  and  the  element^  \\]\\  he  h.u'ne,s.s- 
ed  to  provide  the  greatest  maximum 
comfort  the  year  around. 

''Architecture  has  always  taken  the 
materials  at  hand  and  done  the  best  it 
could  with  them,"  Richai'dson  points 
out.  "The  Romans  had  marble.  We 
have  plastics.  ' 

When  I  sat  down  and  talked  with 
Prof.  Richardson  in  his  office  in  the 
iuii\ersity's  Architecture  Building  —  a 
( leorgian  affair  which  seemed  to  grow 
obsolete  before  our  very  eyes — I  learned 
that  the  profes.sor  had  never  dreamed 
his  idea  of  a  plastic  dome  to  cover  and 
thereby  aircondition  whole  cities  would 
make  people  stop  dead  in  their  tracks 
so  to  speak,  and  wonder  what's  with 
the    professor. 

"In  a  \\a\,  "  he  .said,  "it's  the  ulti- 
mate realization  of  a  trend.  As  I  have 
said,  inventive  architects  have  always 
taken  the  materials  at  hand  and  done 
the  best  they  could  with  them.  The 
greatest  innovation  in  recent  \ears  has 
been  in  the  u.se  of  steel  and  concrete. 
Only  recently  have  we  started  explor- 
ing the  possibilities  of  the  new  plastics. 

''Now  there  is  another  trend  which 
bears  on  this — that  is  the  trend  toward 
great  enclosures  in  space;  that's  what 
the  big  trend  is  going  to  be  in  the  long 
run.  Then  buildings  will  become  obso- 
lete. 

"We  are  always  working  with  rwn 
constants,  the  human  being  and  the 
weather.  We  ha\e  to  cope  with  hotli. 
The  great  change  will  come  in  build- 
ings (or  canopies)  which  have  an  exter- 
ior shell  which  holds  the  weather  out. 
The  interior  will  then  become  flexible 
and  can  he  adjust  e  d  to  trends  in 
science." 

Examples  of  this  trend.  Richardson 
pointed  nut,  are  found  in  Lever  House, 
the  New  York  home  of  Lexer  Hros., 
and  in  the  United  Nations  building. 
They  are  good  examples  of  this  trend 
as  far  as  it  goes. 

"But  architects,"  he  said,  "are  al- 
( ('iinlhiiit)l   on    [>tige   3H) 
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ilrdliiiediiral 
Eiioineerin0 


by  Tom  Tucker,   Ch.E.  '53 


Almost  as  old  as  the  Linivcrsity  of 
Illinois,  itself,  the  department  of  archi- 
tecture is  second  only  to  the  depart- 
ment at  M.I.T.  in  years.  Shorth  after 
this  universitx'  was  founded  in  IS68, 
the  son  of  a  building  contractor  en- 
tered it  to  learn  more  about  his  father's 
business.  There  was  no  curriculum  in 
architecture  at  that  nnu',  so  he  hail  to 
choose  from  the  \arious  courses  offered 
in  the  college  of  engineering.  For  his 
work  in  this  make-shift  curriculum,  the 
I  niversitv  of   Illinois   awarded    its   first 


degree  in  architecture  to  Nathan  C 
Ricker  in   1871. 

After  graduation,  Mr.  Ricker  tra- 
veled extensively  in  Europe.  Because 
Kuropean  architects  were  more  ad- 
\anced  than  those  in  this  country,  he 
brought  many  books  back  upon  his  re- 
turn. These  books,  like  his  own  inter- 
ests, covered  all  phases  of  architecture. 
He  translated  many  of  these  books  into 
English  for  use  as  texts  in  this  coun- 
try. 

After   his   travels,    Xatiian    Ricker   re- 
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Students   viewing    a    recent   architectural    design    project. 


turned  to  his  alma  mater  to  teach  in 
later  became  head  of  the  department. 
E\entuallv,  Dr.  Kicker  became  dean  of 
the  college  of  engineering.  He  remained 
in  this  office  until  his  death. 

The  department  which  Dr.  Ricker 
started  has  now  become  the  largest  of 
the  60  such  departments  in  this  coun- 
try. The  6(K)-7()()  students  at  L'rbana 
and  the  i()()-.?l)()  at  Navy  Pier  make  up 
about  11-12';  of  all  students  of  archi- 
tecture in   the   I'nited   States. 

Although  the  department  of  archi- 
tecture was  a  part  of  the  college  of  en- 
gineering for  many  years,  it  is  now  in 
the  college  of  fine  and  applied  arts. 
Thus  it  is  that  the  architectural  engi- 
neer is  one  of  the  few  engineers  who 
does  not  get  a  degree  from  the  college  of 
engineering. 

But  what  is  the  architectural  engi- 
neer? How  does  he  differ  from  an  arch- 
itect? Both  men  are  professional  men. 
Both  are  concerned  with  the  design  and 
construction  of  such  structures  as  are 
not  of  a  limited  scientific  nature.  Their 
work  includes  residences,  stores,  offices, 
sky-scrapers,  bridges,  housing  develop- 
ments, and  other  civic  planning. 

The  problem  which  faces  each  man  is 
composed  of  many  parts.  He  must  in- 
terpret the  immediate  needs  of  his  client 
into  a  building  form.  He  must  advise  as 
to  the  suitability  of  the  structure  to  the 
site  and  the  site  to  the  structure.  He 
must  advise  on  the  economic  feasibility 
of  the  structure  with  regard  to  the  fu- 
ture. In  doing  this  he  tries  to  look  ahead 
and  design  for  future  needs  of  which 
his  client  may  not  be  aware. 

The  architect  and  architectural  engi- 
neer are  concerned  with  all  aspects  of 
design.  The  aesthetic  form,  the  use,  the 
purpose,  the  structural  systems  appropri- 
ate, the  building  materials,  and  the  me- 
chanical systems  that  will  be  an  integral 
part  of  the  structure  must  all  be  con- 
sidered. While  the  architect  approaches 
the  problem  primarily  from  the  view  of 
form,  purpose,  and  use,  the  architec- 
tural engineer  is  primarily  interested  in 
the  structural  feasibility  of  the  prob- 
lem and  the  solution  inherent  in  every 
structure. 

Until  1949,  the  curriculum  in  archi- 
tectural engineering  was,  nominall.\'  at 
least,  four  years.  Actually,  only  one 
student  in  ten  could  finish  in  that  time. 
As  a  result  of  the  recommendation  of 
professional  men,  the  Collegiate  Schools 
of  Architecture,  and  others,  the  curricu- 
lum in  architectural  engineering,  as  well 
as  that  in  architecture,  has  been  length- 
ened  to  five  years. 

In  normal  business,  the  architect  oi' 
architectural  engineer  will  receive  cli- 
ents who  will  enumerate  their  needs, 
likes  and  dislikes,  preferences,  financial 
means,  and  real  estate. 

.•\s  the  structure  begins  to  take  shape 
m  hi>  mind,  the  engmeer  will  make  the 
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Professor  Robert  J.  Smith  and  a  sophomore  design  class. 


\ears.  The  history  of  architecture  is 
taught  so  that  the  student  will  appreci- 
ate the  major  accoinplishiiK-iits  of  the 
past  in  relation  to  the  problems,  knowl- 
edge, abilities,  and  methods  of  the  past. 
The  electives  include  courses  in  engi- 
neering, landscape  architecture,  com- 
merce, sociology,  and  philosophy. 

-Although  the  large  majoritv  of  the 
department  of  architecture  graduates  re- 
main in  the  fields  for  which  they 
trained,  some  have  followed  such  vary- 
ing careers  as  law,  politics,  and  dra- 
matics. One  is  a  member  of  the  FBI. 
Another  has  become  a  millionaire  in 
the  soap  industry,  Charles  Luckman  of 
Lever  Brothers.  But  essentially,  archi- 
tecture and  architectural  engineering  at 
Illinois  are  known  because  of  the  many 
graduates  who  have  made  good  reputa- 
tions for  themselves  in  their  chosen  field. 


first  rough  sketches.  Next  the  building 
will  appear  in  perspectives,  inside  and 
outside.  Layouts  come  next.  Eventual- 
Iv,  working  drawings  complete  with  all 
specifications  are  made.  Then  the  archi- 
tect or  engineer  will  begin  his  job  of 
coordination  between  the  client  and  the 
contractor.  He  will  ask  for  bids  and 
estimates.  He  will  ad\  ise  the  client  upon 
the  proper  selection  and  retainment  of 
the  contractor.  During  con.struction,  he 
will  supervise  the  contractor  and  report 
to  the  client. 

Throughout  his  work,  the  architect 
or  architectural  engineer  is  the  client's 
agent  or  legal  rcpresentati\e.  He  is  also 
the  representati\e  of  the  contractor  to 
the  builder,  (^nly  b\  the  architect's 
knowledge  of  the  methods  a\ailable  to 
the  construction  industry  can  the  needs 
of  the  client  be  successfully  e.xpressed  by 
the  building. 

I'ntil  the  second  year,  the  student  can 
choose  either  the  architectural  engineer- 
ing or  the  architecture  curricidum  with- 
out loss  of  time.  Even  at  the  end  of  the 
second  year,  the  time  lost  by  changing 
curricula  is  very  short.  Both  undergrad- 
>iate  degrees  prepare  the  student  for  the 
examination  for  registered  architects  in 
any  state.  The  architectural  engineering 
degree  qualifies  the  graduate  for  the 
structural  engineer's  examination,  al- 
though the  course  is  not  so  set  up.  The 
ilepartment  also  offers  graduate  degrics 
to  students. 

While  very  comprehensive,  architec- 
tural engineering  does  not  pretend  to 
be  a  course  in  business  organization  ni 
purchasing  and  merchandising  methocK. 
many  students  enroll  in  it  to  get  a  hack- 
ground  for  contracting.  Tbe\  feel  that 
the  knowledge  of  what  the  architect  is 
trying  to  do  will  help  them  help  him. 

While  the  architect  is  spending  five 
\ears  on  design  and  three  years  on  struc- 
tural analysis,  the  engineer  takes  design 
for  three  \e:\r<  and   structures   for  four 


A  modern  industrial  building  combining  utilitarian  functions  with  a  well- 
integrated  design.  The  Starch  House  at  Argo,  Illinois,  designed  by  De 
Leuw,  Gather  &  Company,  Architects  for  the  Corn  Products  Refining  Co. 
(Photo  courtesy  De  Leuw,  Cather  &  Co.) 
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SHi^oJUuoUtx^  tke  AidiUo^  .  .   . 


by  Bruce  Barnett,  Cer.  Eng.  '56 


Kven  thoufih  lu-  spends  practically  all 
of  his  time  south  of  Cjieeii  Street, 
Robert  Wold  is  an  engineer.  Rob  is  a 
senior  in  architectural  engineering — one 
of  the  boys  who  labor  under  the  com- 
mon mis-nomer  of  "drawing  their  wa\' 
through   school." 

When  there  is  no  place  more  excit- 
ing to  be,  Hob  can  be  found  in  Cilen 
KIlyn,  Illinoi.s — his  home  town.  Here 
he  attended  (ilenbard  High  School  and 
first  became  interested  in  architecture 
because  it  combined  his  two  major  in- 
terests: art  and  engineering. 

Not  satisfied  with  being  strictly  a 
student.  Hob  has  entered  many  other 
activities  to  take  up  the  many  hours  of 
"spare  time"  which  all  architects  ha\e. 
He  has  served  three  years  on  the  Il/io 
and  this  year  is  associate  editor  of  that 
publication.  Concerning  the  l/lin.  lie 
says,  "It  involves  a  lot  ot  time  and 
work,  but  has  its  bright  spots  too.  This 
year  1  r.iri  the  Il/io  Beauty  Contest — 
need    any    hot    phone    numbers?" 

Bob  has  a  4.3  all-Umversity  average, 
which  has  been  the  key  to  his  member- 
ship in  Sigma  Tau,  engineering  schol- 
astic honorary;  and  Gargoyle,  the  "Phi 
Beta  Kappa  of  Architecture."  He  is 
also  a  member  of  Scarab,  architectural 
professional:      Phalanx,     militarv  ;     and 


Scimitar,  fencing  honoraries.  But  ac- 
cording to  Bob,  his  greatest  honor  was 
being  elected  president  of  Pi  Kappa 
Alpha    in    his   junior   year. 


ROBERT  WOLD 


His  achievements  were  noted  at  Uni- 
versity Honors  Da\-  and  at  the  100 
Banquet,  a  dinner  given  b\'  the  Alumni 
Association  for  the  100  students  most 
prominent  in  campus  activities. 

Sports  are  also  very  important  in 
liob's  schedule.  During  his  freshman 
>ear,  he  mimeraled  in  golf  and,  al- 
though he  didn't  participate  last  year, 
plans  to  compete  again  this  spring.  He 
tied  the  U.  of  I.  golf  course  record  of 
72  in  freshman  participation.  Bob  also 
enters  intramural  competition,  special- 
izing in  ping  pong  and  handball.  He 
won  the  Sports  Fest  Championship  in 
the  latter  as  a  freshman. 

Among  his  many  other  interests,  Bob 
lists  jazz  music  as  a  popular  one — 
especialh,  "Dixieland  at  the  I  I  I  1 
Club."    " 

During  the  summers  Bob  works  in 
the  architectural  department  of  De- 
Leuw,  Cather  and  Co.,  consulting  en- 
gineers, of  Chicago.  This  past  summer, 
however,  since  he  is  in  a  d  v  a  n  c  e  d 
R.O.T.C,  Bob  spent  six  "very  memor- 
able"  weeks   at    Fort    Knox,    Kentucky. 

"After  graduation?  If  I  ever  do,  I'll 
probably  get  an  invitation  to  partici- 
pate in  the  far-eastern  police  action, 
but  if  I  don't,  or  after  I  get  back,  I 
hope  to  get  a  job  with  some  firm 
specializing    in    nidusfiial    architecture.  " 


16 


THE  TECHNOGRAPH 


LAKE   SHORE    DRIVE 


by  Robert  Wold,  Arch.  Eng.  '54 


On  Chicago's  near  norrli  sidi-,  bor- 
(It-ring  on  Lake  Michigan  and  the  Loop, 
lies  a  part  of  the  city  known  to  many 
nt  the  local  residents  as  the  "(lold 
Coast.  "  The  district  is  characterized  by 
high-class  apartments,  apartment-hotels, 
and  good  night  clubs  and  restaurants. 

It  was  desired  by  real-estate  men 
Herbert  (Jreenwald  and  Samuel  Kat- 
zin  to  acquire  a  good  site  and  build  a 
high-class  cooperative  type  apartment  in 
this  area. 

The  financial  setup  for  cooperative 
apartments  is  alluring — and  of  proven 
soundness  (in  the  thirties  similarly  fi- 
nanced co-ops  weathered  all  storms). 
Besides  the  initial  investment  ($6,300 
for  the  small  apartments,  and  $12,000 
for  the  large  in  the  case  of  860)  their 
owners  pax  monthly  "rentals"  for  liv- 
ing in  them.  This  averages  $105  for 
the  small  and  $210  for  the  large  apart- 
ments. It  covers  the  tenants'  share  of 
the  maintenance  and  operation  of  the 
building,  taxes,  interest  on  the  mort- 
gage, and  it  will  decrease  annually  for 
20  years  until  the  monthly  carrying 
charge  is  almost  halved.  Meanwhile,  a 
good  part  of  it  is  tax  deductible. 

There  are  a  number  of  advantages 
to  this  particular  form  of  cooperative, 
which  is  called  in  Illinois  a  Mutual 
Ownership  Cooperative;  the  mortgage 
is  unusually  small  for  a  co-op,  60',  ; 
most  of  the  apartments  coidd  be  rented 
for  more  than  their  present  carrying 
charge;  ownership  is  quite  stable  be- 
cause of  the  heavy  initial  payments 
which  are  nece.ssary;  amortization  is 
completed  in  20  years  on  the  "cnforced- 
savings"  plan;  the  building  is  continual- 
l>  establishing  reserves  which  could  be 
used   to   tide  over  an  emergency-   period. 

Hut  the  biggest  safeguard  in  the 
scheme  is  its  discipline.  When  you  bu\ 
a  share  in  this  Mutual  Ownership  Co- 
operati\e,  \ou  do  not  automatically  bu\ 
occupancy.  What  you  buy  is  an  "un- 
divided interest"  in  the  whole  enter- 
prise; ownership  is  segregated  from  oc- 
cupancy in  the  agreement,  and  you  have 
to  nio\e  out  of  the  apartment  if  you  do 
not  keep  paying  your  "rent,"  Your  own- 
ership is  your  railroad  ticket,  and  your 
rent  is  your  Pullman  ticket,  as  (Ireen- 
wald    puts    it,    .Apartments   can    be   sold 


or  rented  at  an\  tmie,  subject  to  ap- 
proval bv  a  three-member  board. 

The  over-all  requirements  ot  this 
apartment  were  about  the  same  as  for 
any  other  high-rise  apartment.  It  must 
achieve  a  fairly  high  density  of  popula- 
tion ;  it  must  be  close  to  a  good  system 
of  transportation;  and  in  this  individual 
case,  it  must  take  full  advantage  of  the 
excellent  view  available.  Also,  a  good 
share  of  the  area  in  the  individual  apart- 
ments must  be  easily  used  for  more 
than  one  purpose,  or  easily  remodeled 
by  a  new  tenant. 

The  functional  requirements  of  the 
apartments  can  be  divided  into  two 
categories — the  private  needs,  and  the 
common  needs.  The  private  needs  are 
the  rooms  and  utilities  which  are  neces- 
sary for  family  living,  and  are  familiar 
to  e\er\one.  The  common  needs  for  a 
high-rise  apartment  create  a  little  more 
of  a  problem.  Provision  must  be  made 
for:  laundry — washing  and  drying,  gar- 
bage disposal,  heating  and  ventilating, 
delivery,  car  parking,  supervised  child 
play,  large  scale  entertainment  b\-  occu- 
pants, and  storage  of  bulk  items  that 
are  not  used  very  frequently.  Some  of 
these  requirements  could  be  left  out  if 
thought  advisable  by  the  architect,  and 
the  others  couhl  be  .solved  in  the  most 
feasible  wa\'  available,  depending  on  the 
t\pc  of  building  .ind  the  individual  oc- 
cupant's needs. 

Hut,  in  all,  the  building  must  through 
design  and  planning,  be  a  very  de.sirable 
place  to  live,  as  the  cooperative  apart- 
ment is  to  this  area  something  new. 
It  must  be  an  attractive  structure;  be- 
cause the  proposed  site  of  Lake  Shore 
Drive  puts  it  in  conspicuous  view  of 
many  thousands  of  people  on  their  wax 
to  and  from  work,  and  it  must  leave  a 
faxorable  impression.  It  had  to  keep  up 
the  standards  of  the  area,  and  yet,  it 
had  to  be  built  for  a  low  cost  in  order 
for  it  to  be  a  financial  success  under 
the  "cooperatixe  a|iartment  "  pl.m, 

/•. nviruniiunttd  I ntigrdtinii 

Proh.ihlx  no  architect  ever  had  a  bet- 
ter site  for  an  apartment  house  than 
S60  Lake  Shore  Drixe.  It  is,  as  previ- 
ously stated,  in  a  very  high-class  sec- 
tion   ot    Chicago.    It    is    near    the    busi- 


ness section,  in  a  social  belt,  near  the 
lake,  and  its  outlook  is  not  compre.ssed 
by  many  other  tall  buildings  nearby. 
And  probably  no  great  architect  ever 
had  a  more  effective  advocate  than 
Herbert  Greenxxald,  the  xoung  real 
estate  expert  xvho  promoted  S'6(l  Lake 
Shore    Drixe. 

The  xiew  from  860  is  a  dream — to 
the  north,  Chicago's  night-life  center 
and  Evanston ;  to  the  east.  Lake  Michi- 
gan, to  the  south,  the  Chicago  skyline; 
and  to  the  xvest,  the  heart  of  the  spraxvl- 
ing  midxvestern  metropolis.  The  desire 
to  take  full  advantage  of  this  view 
probably  led  to  the  "glass  wall"  struc- 
ture, and  I  tlon't  think  a  more  effective 
solution  could  have  been  found.  Separ- 
ating the  building  into  two  towers  in- 
stead of  the  time-worn  rectangular  solu- 
tion to  the  problem  alloxxs  for  more 
exterior  wall  space  per  apartment,  and 
thus  moie  and  better  view.  All  flu- 
apartments  in  the  6-rooni  apartment 
toxver,  anil  half  of  the  apartments  in  the 
-5/j-room  apartment  toxver  have  a  two 
way  xiew.  My  only  criticism  of  the  use 
of  the  plot  is  that  I  think  the  number 
of  apartments  in  the  towers  should  have 
been  reversed — that  is  6-room  apart- 
ments in  the  north  tower  ;md  ,i'..-room 
apartments  in  the  south  toxver.  This 
would  give  the  3!/j-room  apartments 
with  xxindoxvs  on  one  side  only,  a  viexv 
to  the  north  or  south,  instead  of  the 
xxest,  or  weakest  viex\-,  that  some  of 
them   have  noxv. 

Common  huuulrx  ami  storage  for  the 
bulk  items,  along  with  heating  facilities, 
were  located  on  the  second  floor,  the 
floor  xvith  the  poorest  view.  Adequate 
self-parking  facilities  were  located  in 
the  basement,  thus  providing  a  common 
garage  for  car  protection.  Entertain- 
ment lounges,  or  something  of  that  na- 
ture, xvere  not  proxided  because  S60  is 
in  the  center  of  Chicago's  night  life 
district,  and  also,  the  indixidual  apart- 
ments are  large  enough  to  accommo- 
date a  good  size  party.  Supervised  child- 
play  areas  xvere  also  rightfully  left  out 
due  to  the  fact  that  many  of  the  ten- 
ants do  not  have  children,  and  also  be- 
cause there  are  many  public  parks  with- 
in close  proximitx. 

.All  windows  can  he  xxasheil  complete- 
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1\  trom  till-  inside,  bt-caux'  thc\  aic  ii'ii- 
ter  pivoted,  and  can  be  reversed  in  rheir 
frames — a  slick  idea  that  sa\es  nian\ 
scaffoldings  and   wiiulow  uashers. 

In  the  one  brief  \ear  of  tenant  occu- 
panc\,  complaints  have  been  about  gar- 
bage removal,  elevators,  and  the  ther- 
mal situation.  The  first  matter  was 
scheduling  of  pickups  of  garbage  from 
a  central  depository  on  each  floor  (the 
designers  diiln't  want  chutes,  consider- 
ing them  unsanirar>).  The  elevators 
were  a  more  serious  problem.  Although 
the  buililers  ha\e  reliable  evidence  that 
these  towers  both  are  elevatored  up  to 
the  standard  practice  specifications,  ele- 
vators have  been  out  of  service  for  me- 
chanical reasons  at  times,  piling  up  traf- 
fic. This  is  being  corrected  now.  (There 
are  two  ele\ators  in  each  building,  of 
13  person  capacity  each,  self-service,  at 
400'  per  minute.  In  the  more  densch 
occupied  building,  this  serxes  17S  apart- 
ments   on    24    floors,    with    an    average 


peak  occupancx  nt  i._'^  persons  per 
apartment.  ) 

The  thermal  icjinplaints  were  luiique 
in  that  some  tenants  complained  about 
too  much  heat  both  in  uintei'  and  sum- 
mer. 

The  winter  complaints  came  fiom  an 
original  misestimate  of  the  bahuice  be- 
tween the  combined  radiant  and  con- 
vective  system.  The  ceiling  was  more 
emissive  than  anticipated  and,  in  some 
cases,  is  enough  to  heat  apartments  with- 
out the  under-window  fin.  This  was  not 
difficult  to  adjust. 

Hut  the  summer  sun,  particulaiK  on 
the  towers'  west  sides,  was  a  sterner 
problem.  The  drapes  which  helped  in- 
sulate cold  in  winter  do  not  hang  near 
enough  to  the  glass  to  reflect  off  ex- 
cessive siui  heat  in  summer.  This  situa- 
tion has  called  for  two  solutions.  First, 
air  conditioning.  There  are  about  30 
room  air  conditioners  in  the  two  build- 
ings, set  in  the  movable  low  pane  of  the 


Placing    prefabricated    steel    skeletal    frame    sections    for    welding.    (All 
photos  by  Hedrich-Blessing) 


winilow  (  and  set  b\  regulation,  so  that 
th<-\  piciject  into  the  apartments,  not 
out  fidui  the  building).  There  :ire  also 
\2  built-m  ,iir  conditioners  which  tem- 
per entire  apartments,  installed  during 
construction.  The  other  solution  is  rol- 
ler shades — close  enough  to  bounce  off 
most  of  the  summer  rays  before  they 
do  much  harm  in  the  apartments. 

It  is  my  opinion  that  a  standard  de- 
tail could  have  been  used  to  clear  up 
the  summer  sun  problem.  Possibly  put- 
ting the  outer  draperies  close  enough  to 
the  glass  to  reflect  the  sun's  rays  would 
be  the  answer,  or  possibly  the  use  of  a 
special  kind  of  glass.  At  any  rate,  this 
is  one  of  the  very  few  places  where 
the  designers  slipped  up.  The  installa- 
tion of  roller  shades  or  air  conditioning 
units,  either  one,  tends  both  to  spoil 
the  clean  cut,  uniform  e.xterior  appear- 
ance, and  to  serve  as  a  source  of  irrita- 
tion to  the  tenants. 

There  has  been  a  small  amount  of 
glass  breakage  due  to  the  wind,  but  as 
a  rule  the  %"  plate  glass  panels  are 
strong  enough  to  withstand  the  worst 
Lake  Michigan  can  offer. 

Ttihitucd  Jsfifits 

The  structure  is.  in  general,  two  26 
stor\-  steel  and  glass  towers.  In  them 
are  2842  tons  of  structural  steel  and 
856  tons  of  plate  steel,  all  furnished  and 
erected  by  the  American  Bridge  Co. 
The  frame  was  put  up  in  the  unprece- 
dented time  of  five  months.  This  was 
accomplished  by  the  use  of  modular 
construction  and  prefabrication.  For  in- 
stance, all  vertical  exterior  wall  sec- 
tions were  jig-assembled  and  welded  on 
the  roof,  and  then  dangled  down  into 
place.  This  was  done  in  several  stages 
by  extending  the  frame  of  one  build- 
ing up  to  12  stories,  and  then  stopping 
while  the  jigging  went  on  for  both 
towers  up  to  that  point. 

All  columns  are  of  a  14  inch  nonunal 
dimension,  but  vary  in  weight  from  342 
lb.  per  foot  at  the  bottom  to  43  lb.  per 
foot  at  the  top.  The  whole  building  is 
fi reproofed  with  the  newly  accepted  ver- 
miculite  plaster,  giving  all  members  a 
fire  rating  of  four  hours.  All  exterior 
members  have  a  steel  fascia  plate  fas- 
tened to  their  outer  side,  o\  er  the  fire- 
proofing,  giving  the  building  its  clean 
"steel  and  glass  "  appearance,  and  still 
preserving  its  required  fire-resistance 
rating.  This  steel  facing  is  both  struc- 
tural and  decorative ;  not  only  does  it 
give  a  "steel  to  weather"  look,  but  it 
provides  for  attachment  of  the  floor 
to  ceiling  \vindows.  The  window  sec- 
tions are  of  aluminum,  and  were  tilted 
into  place  from  the  in.side  after  all  the 
structural  work  was  completed.  This  too 
was  good,  because  it  allowed  the  work- 
men to  put  in  the  sash  without  special 
scaffolding,  using  the  structural  floor 
as  a  working  surface. 
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I'latf  glass  '4  Iru-h  thifk  was  iiscil  to 
wirhstarid  rlic  winds  (itt  the  lake.  The 
triass  was  iKit  put  in  the  frames  until 
all  the  hea\>  structural  work,  which 
might  cause  breakage,  had  been  com- 
pleted. This  had  its  good  and  bad 
points;  it  saved  many  a  piece  of  plate 
glass,  but  there  was  no  protection  from 
the  weather  for  men  working  on  floors, 
etc. ;  thus  tarpaulins  had  to  be  hung 
between  steel  members.  Small  heating 
stoves  were  also  set  up. 

.Above  the  second  floor  level,  Cofar 
floors  were  used  throughout.  At  the 
time  of  construction,  Cofar  was  a  rela- 
tiveh  new  product,  and  Sdd  was  the 
first  sizeable  installation.  Cofar  is  the 
trade  name  for  24  ga.  corrugated  gal- 
\anized  metal  sheets,  with  steel  rods 
welded  to  the  bottom  to  take  the  ten- 
sion. Because  of  the  strength  of  this 
material,  only  a  .3j/  inch  (to  bottom 
of  corrugations)  concrete  slab  was  re- 
quired. The  floors  went  in  quickly  and 
economically,  as  no  shoring  was  used — 
the  corrugated  sheets  resting  directh 
on  angles  attached  to  the  floor  joists. 

A  very  good  detail  was  used  to  hang 
the  ceiling  from  the  floor,  at  a  depth 
equal  to  that  of  the  floor  joists.  The 
space  between  the  floor  and  ceiling 
contains  finned  heating  tubes  which  heat 
the  floor  of  the  apartment  abo\e  and 
tl'.e  ceiling  of  the  apartment  below.  This 
space  also  contains  conduits  for  elec- 
trical wiring  in  the  apartments.  All  wir- 
ing and  heating  elements  come  up  one 
central  shaft  in  the  core  of  each  tower, 
thus  making  maintenance  and  new  in- 
stallation easily  accessible. 

The  entire  sub-structure  for  the  build- 
ing is  of  reinforced  concrete,  cast  mono- 
lithically.  The  structure  is  joined  at 
foundation  level,  and  has  both  a  base- 
ment and  a  sub-basement,  most  of  which 
are  used  for  parking  of  tenants'  cars. 

The  repetitive  vertical  use  of  steel 
sections  across  the  exterior  walls  of  the 
apartment  towers  has  raised  eyebrows 
of  some  architects,  who  say  they  are 
surprised  because  this  is  not  entireh 
"functional,"  (the  sections  occur  not 
only  at  the  window  divisions,  but  also 
at  the  columns  of  the  building  frame). 
These  have  been  called  pilasters — usual- 
ly by  people  who  do  not  like  pilasters. 
But  there  could  not  be  an  explanation 
of  them  more  functionally  honest  than 
Mies  \  an  iler  Roche,  the  architect's 
own.  He  says: 

"It  was  very  important  to  preser\e 
and  extend  the  rhythm  which  the  mul- 
lions  set  up  on  the  rest  of  the  building. 
We  looked  at  it  on  the  model  without 
the  steel  section  .ittached  to  the  corner 
column,  and  it  did  not  look  right.  Now 
another  reason  is  that  this  steel  section 
was  needed  to  stiffen  the  plate  which 
covers  the  corner  column  so  this  plate 
would    not    ripple,    and    also    we    needed 


it  for  strength  when  the  sections  were 
hoisted  into  place.  Now,  of  course,  that's 
a  very  good  reason,"  he  continues,  "but 
the  first  reason  is  the  real  reason." 
.After  you  have  seen  the  striking  im- 
pression created  by  the.se  steel  sections 
on  the  buililing  itself,  what  can  you  do 
but  agree? 

Some  architects  also  say  that  fire- 
proofing  the  steel  members  with  con- 
crete, and  then  covering  this  with  a 
steel  plate  is  a  very  false  way  of  giving 
an  impression  of  expo.sed  structure.  This 
may  be  true,  but  the  aesthetic  impres- 
sion created  is  pleasing,  and  also,  co\- 
ering  the  exterior  of  these  members  with 
steel  plates  was  as  financialh  cheap  a 
finish   as   it  is  possible  to  obtain. 

.hslhclii-  Aspects 

Aesthetically,  860  Lake  Shore  Drive 
speaks   for   itself.    It   is   something   com- 


pleteh  new  and  different  in  apartment 
design.  To  the  architect,  it  is  a  well- 
proportioned  tower  of  steel  and  glass- 
completely  functional.  To  the  la\iiian, 
it  is  an  unforgettable  building — he  sees 
it,  and  marvels  at  its  clean  lines  and 
honest  expression  of  structure — he  sees 
the  structural  columns  from  the  ground 
level  to  the  26th  floor,  and  being  un- 
educated as  to  structure,  wonders  how 
so  little  can  support  so  much — he  be- 
comes curious  as  to  interior  design,  and 
what  is  all  important,  he  wonders  who 
the  architect  was.  To  both  the  layman 
and  the  architect,  it  is  a  pleasing  and 
functional  building  that  is  a  nu'lestone 
in  modern  design,  construction,  and  en- 
gineering. 

The    individual    apartment    interiors 
are  simple,  and  yet  very  appealing.  The 
only    really   fixed    items   are   the   kitchen 
( CniitiniKtl   'III   Pttgi    6.^) 


A  view  from  the  west  of  the  completed  860  structure. 
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riie  llmHopiiieiit 
of  the  Miiroplioiie 


by  Dave  Cohn,  E.E.  '55 


111  till"  tield  ot  ck-ctidiiii-s  ami  sound. 
till-  microphone  is  the  tirst  device  that 
starts  off  the  long  chain  of  events  that 
lead  to  transmission,  reproduction,  and 
amplification  of  a  signal.  Whether  it  be 
the  voice  of  a  .singer,  the  roar  of  a  lion, 
or  the  sound  of  a  train,  there  is  a  mic- 
rophone designed  to  capture  the  par- 
ticular sound  that  is  heard  on  this  cartli 
today. 

The  principle  of  the  microphone  is 
quite  simple,  but  it  has  become  a  com- 
plex, delicate  instrument  which  it  must 
be  in  order  to  accomplish  the  task  of 
faithful  reproduction  of  sound  in  this 
modern  world,  where  science  craves 
high-fidelity    to    the    .Vth    degree. 

Sounds  are  made  up  of  something 
vibrating  and  setting  up  disturbances  in 
the  air.  A  sound  is  really  a  vibrating 
series  of  air  waves.  The  faster  the  vi- 
brations, the  higher  the  pitch  or  fre- 
quency. Furthermore,  every  material 
thing  tends  to  respond  to  any  sound 
which  approximates  its  own  frequenc\' 
characteristics.  This  can  be  illustrated 
by  the  vibration  of  piano  strings,  which 
are  set  in  motion  by  your  voice. 

Suppose  that  instead  of  piano  strings 
you  have  a  ver\'  thin  piece  of  metal  foil, 
crinkled  like  a  piece  of  crepe  paper. 
This  corresponds  to  the  diaphragm  of  a 
microphone.  If  it  is  thin  and  flexible 
enough,  it  is  capable  of  responding  to  a 
great  many  frequencies.  If  this  dia- 
phragm were  mounted  so  it  coidd  vibrate 
freely  and  was  suspended  in  a  magnetic 
field,  every  time  sound  vibrations  struck 
the  diaphragm,  it  would  produce  a  mi- 
nute flow  of  electricity,  varying  with 
the  amount  and  type  of  sound.  This  is 
a  way  of  describing  a  simple  \elocit\ 
microphone,  used  chiefly  on  home  re- 
cording machines,  and  where  high  qual- 
ity of  sound  reproduction  is  not  neces- 
sary. All  types  of  microphones  operate 
on  this  basic  principle  of  setting  up 
electrical  waves  by  disturbing  a  mag- 
netic field  with  soimd  waves.  The  elec- 
trical flow,  called  the  "audio  wave,"  is 


amplified  ami  carried  by  wire  to  the 
radio  transmitter,  or  any  other  source, 
as  the  case  may  be,  that  will  recreate 
the  original  sound  to  a  level  that  can 
be  heard  by  the  human  ear  through  a 
loudspeaker. 

There  are  three  principal  types  of 
m  o  d  e  r  a  microphones.  The  velocity 
"mike"  uses  a  suspended  metallic  rib- 
bon, which  vibrates  freely  and  directly 
in  response  to  sound  waves.  Various 
finssure  types  of  microphones  use  fixed 
diaphragms  or  other  materials  which  re- 
spond   to   air-pressure  changes   of  sound 
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Cross-sectional  view  of  RCA's  "Star' 
maker"  microphone.  This  new  type- 
of  microphone  is  designed  especial- 
ly for  television. 


wa\es.  ('.(irdinids  ha\e  two  ribbons,  one 
mounted  freely  to  act  like  a  velocity, 
the  other  baffled  to  respond  like  a  pres- 
sure microphone. 

The  directional  action  of  a  micro- 
phone is  extremely  important  in  radio 
broadcasting,  as  many  different  situa- 
tions are  presented  which  require  use  of 
several  types  of  microphones.  Unidircc- 
tioiud  microphones,  as  the  name  implies, 
are  sensitive  only  in  one  direction.  The 
working  area  in  front  of  the  sensitive 
side  is  roughly  egg-shaped.  Other  micro- 
phones, especially  velocities,  are  Indirec- 
tiotud.  and  the  working  area  is  shaped 
approximately  like  a  figure  eight,  with 
the  microphone  as  the  center.  Nondirec- 
tiorud  microphones,  usually  pressure 
types,  are  equally  sensitive  in  all  direc- 
tions and  give  a  circular  working  area. 

Compared  to  the  carbon  button  tele- 
phone transmitter  which  was  used  as  a 
microphone  in  1Q20,  the  latest  RCA 
instruments  ha\e  reached  a  point  of 
advance  comparable  to  a  side  by  side 
display  of  a  sleek  new  1952  automobile 
and  an  ox-cart  of  our  colonial  pioneers. 
The  microphone  of  today  is  compact, 
dependable  and  capable  of  a  quality  of 
performance  once  considered  almost  be- 
yond the  reach  of  engineering  design. 
Following  the  trend  of  the  times,  the 
present  microphones  have  become  attrac- 
tively streamlined  objects,  no  longer  re- 
sembling  a   "pie-plate  on   a   stick." 

With  the  introduction  of  broadcast- 
ing in  1921,  it  soon  became  evident  that 
the  telephone  transmitter  was  unsuited 
to  its  new  role.  First,  this  type  of  micro- 
phone was  subject  to  distortion,  and 
secondly,  being  designed  solely  for  the 
human  voice,  it  was  limited  in  the  fre- 
quencies it  could  handle.  Investigation 
of  these  problems  led  to  the  develop- 
ment of  the  double-button  carbon  micro- 
phone. In  this  de\ice,  use  of  a  stretched 
aluminum  diaphragm  reduced  distortion 
and  at  the  same  time  extended  the  fre- 
quency  response. 

As  the  novelty  of  broadcasting  was 
gradually  superseded  by  a  public  appre- 
ciation of  its  commercial  and  cultural 
possibilities,  improved  quality  in  the 
transmission  and  reproduction  of  sound 
becaine  of  increasing  importance.  One 
of  the  first  answers  to  this  demand  for 
improved  qualit\'  was  the  condenser  mic- 
rophone, which  made  its  appearance  in 
1928.  It  consisted  of  a  stretched  alumi- 
num diaphragm  two  inches  in  diameter 
spaced  approximately  0.002  of  an  inch 
from  a  back  plate  and  polarized  with  a 
potential   of   about   two   hundred   volts. 

The  condenser  microphone  was  an 
impressive  technical  advance  in  broad- 
casting equipment.  Its  introduction  ex- 
tended the  frequency  range  from  30  to 
10,000  cycles  and  the  signal-to-noisc 
ratio  was  more  than  adequate  for  usual 
program  material,  but  its  output  was  so 
low    that    it    required    a    small    built-in 
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amplifier  to  make  it  operable.  ActiialK. 
the  capabilities  of  the  condenser  micro- 
phone were  far  greater  than  they  ap- 
peared at  the  time.  For  one  thing,  this 
microphone  in  its  form,  was  housed  in 
a  cubical  box  which  made  for  poor 
acoustics.  Furthermore,  a  cavit\  that  ex- 
isted in  front  of  the  diaphragm  produced 
a  resonance  point  aroimd  .^O.OOI)  c\cles 
which  was  not  realized  then  because  of 
the  absence  of  proper  measuring  instru- 
ments. 

.Moisture  ami  dirt  in  the  microphone 
a.s.semblies  often  resulted  in  nois\'  opera- 
tion and  electrical  failures.  These  draw- 
hacks  brought  the  ii.se  of  the  condenser 
microphone  to  an  abrupt  end  in  1932 
when  the  velocity  microphone  was  in- 
troducetl  b\  RCA.  The  velocity  type 
employed  a  moving  element  consisting 
ot  a  corrugated  aluminum  ribbon  sus- 
pended between  a  pair  of  pole  pieces  in 
.1  magnetic  field.  The  ribbon  which  was 
about  two  inches  long  and  3/16-inch 
wide  was  e.xposed  to  the  sound  wa\es 
in  both  front  and  back.  Since  the  mo\ - 
ing  system  was  mass  controlled  b\  vir- 
tue of  a  very  low  resonant  frequency 
the  velocity  of  the  ribbon  and  hence 
the  output  voltage  remained  constant 
with  respect  to  frequency  o\er  a  wide 
range. 

This  microphone  had  another  distinc- 
ti\e  feature.  Instead  of  being  equally 
sensitive  to  sounds  from  all  directions 
it  possessed  a  figure  eight  directivity 
pattern.  The  ratio  of  sensitivity  on  the 
axis  to  that  for  random  >ound  therefore 
impro\ed  by  a  \alue  of  1.7  as  com- 
pared to  a  non-directional  microphone, 
a  feature  that  permitted  the  operating 
distance  to  be  increa.sed  by  a  correspond- 
ing amount.   Some  of  the  original   velo- 


city microphones  are  still  in  service. 

Between  1Q33-I''3b  the  possibility  of 
.•I  unidirectional  or  cardioid  type  of  di- 
rectional characteristic  became  a  realitv 
by  combining  in  a  single  microphone 
two  microphone  units.  One  unit  was  re- 
sponsive  to   the  sound    pressure    (nondi- 


Dave  Garroway  is  shown  using 
the  RCA  "Starmaker"  microphone 
This  new  type  of  microphone  ir. 
widely  used  for  television  broad- 
casts. 

lectional  )  and  the  other  responsi\ e  to 
the  pressure  gradient  (bidirectional). 
The  outputs  of  the  two  elements  were 
connected  in  series  resulting  in  a  direc- 
tional   pattern   which    is   a   cardioid. 

The  first  commercial  models  made 
were  large  and  cumbersome  and  found 
only  limited  use  in  the  broadcast  field. 
However,  in  193(),  partially  because  of 
the  newly  available  alnico  magnet  ma- 
terials,  it  became  possible  to   reduce  the 


size  of  the  microphone  which  helped 
increase  its  use  in  other  applications. 
Kxcept  for  the  addition  of  switches  that 
allowed  a  selection  of  directional  pat- 
terns, the  unidirectional  nucrophone  re- 
mained essentialh  unchanged  until 
1944. 

Some  time  previous  to  1944.  engi- 
neers had  foiuul  that  a  similar  residt 
could  be  obtained  with  a  single  micro- 
phone of  the  ribbon  type.  In  this  micro- 
phone, one  face  of  the  ribbon  was  cou- 
pled to  a  long  folded  acoustically- 
damped  pipe;  the  other  was  exposed  to 
the  sound  wave.  All  that  was  necessar\ 
in  order  to  make  such  a  microphone 
unidirectional  was  to  introduce  a  hole 
of  proper  size  in  the  pipe  close  to  the 
ribbon.  This  principle  was  first  applied 
to  a  polydirectional  microphone  which 
appeared  in  1945.  The  descriptive  term 
pohtlirectional  was  selected  because  an 
adjustable  opening  in  the  pipe  made  it 
possible  to  obtain  a  variety  of  patterns 
ranging  from  non-directional  to  bidi- 
rectional. 

Thus  at  the  time  when  the  impact  of 
television  requirements  began  to  make 
themselves  felt,  the  news  of  broadcast- 
ers were  will  satisfied  by  three  micro- 
jihone:  (1)  a  dynamic  microphone,  for 
announcing  a  remote  pickup;  (2)  a  ve- 
locity microphone  for  studio  use ;  and 
(3)  the  polydirectional  microphone  for 
general  use. 

The  advance  of  television  as  a  popu- 
lar medium  of  entertainment  has  stimu- 
lated another  phase  in  the  evolution  of 
the  microphone. 

In  television,  microphones  are  subject 
to  much  more  rougher  treatment  than 
in  broadcasting.  Their  size  also  intro- 
duces  problems    for   the   television    cam- 


A  group  of  typical   microphones,  showing  the  development    of    the    microphone    from    the    late 
1920's  to  the  present  day. 
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era.  TIk-  m\\\  tor  a  inicropliniu-  wliltli 
could  bf  coiKt-ak-il  trom  tlif  camera  or 
which  would  not  bf  objectionable  in  ap- 
pearance brought  into  being  the  RCA 
"Starniaker."  The  "Starniaker"  is  a 
pressure  microphone  in  which  tile  mo\- 
ing  element  is  a  ribbon  iit  material 
identical  to  that  used  in  \eii)cit\  micro- 
phones but  much  smaller  in  all  dimen- 
sions. This  type  ot  moving  system  is 
unique  in  that  a  tube  ma\-  be  extended 
trom  the  sound  pickup  side  of  the  rib- 
bon without  unduly  disturbing  the  re- 
sponse characteristics.  The  result  is  a 
slim,  easily  concealed  inicroplmne  which 
weighs  only   15  ounces. 

The  latest  niicrophi)ru-  introduced  by 
RCA  is  a  semidirectional,  pres.sure  t\pe. 
It  was  designed  to  provide  AM,  F.\I 
and  TV'  broadcasters  with  a  small  mic- 
rophone of  good  frequency  response  and 
relative  free  from  the  effects  of  wind 
and  moisture,  thereby  making  it  attrac- 
tive for  remote  pickups.  In  the  new 
microphone,  sound  pressure  actuates  a 
thin  but  rugged  diaphragm  to  which  an 
annular  coil  is  attached.  The  coil  is 
located  in  the  air  gap  of  a  magnetic 
structure  and  connected  to  an  imped- 
ence  matching  transformer.  The  micro- 
phone is  eight  inches  high  and  has  .i 
frequency  response  60  to  10,1)1)0  cycles. 
Modern  styling  of  this  compact  device 
makes  it  particularly  suitable  for  tele- 
casts of  sports,  special  events,  interviews 
and  audience  participation  programs. 

Present  development  trends  are  to- 
ward further  improvement  in  the  rug- 
gedness  of  boom  microphones.  The  ten- 
dency is  toward  microphones  that  are 
more  highly  directional  and  that  will 
,ill()\v  the  sound  pickup  point  to  be  fur- 
ther removed  from  the  action  thus  per- 
nu'tting  greater  freedom  of  camera  ac- 
tion. An  increase  in  output  level  is  also 
desirable  in  order  that  a  satisfactory 
signal-to-noise  ratio  may  be  maintained. 
In  1048  RCA  announced  the  devel- 
opment of  a  new  miniature  \el(icit\'  mic- 
rophone which  is  smaller  than  a  pack 
of  cigarettes,  and  has  the  sensitivity  of 
the  finest  broadcasting  microphones. 

One  of  the  smallest  broadcast  micro- 
phones yet  developed,  the  new  low-cost 
RCA  "Rantam"  velocity  microphone, 
is  designed  for  use  in  radio  studios,  at 
remote  broadcasts,  at  conventions,  and 
in  clubs.  The  unit  is  so  small  that  it 
will  not  hide  the  face  of  singers,  speak- 
ers, and  others  using  it.  It  fits  comfort- 
ably in  the  palm  of  the  hnd  and  weighs 
only  12  ounces,  making  it  ideal  for  use 
at  remote  pickups. 

The  diminutive  size  of  this  instru- 
ment is  made  possible  by  designing  the 
magnetic  structure  as  a  part  of  the  case. 
New  highly  efficient  magnetic  materials 
employed  in  te  unit  ha\e  also  contrib- 
uted to  the  reduction  in  size,  while  re- 
taining   an    output    le\el    comparable    to 
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the   largei',   coiu  enlKinal    t\pes  ot   micro- 
phones. 

The  built-in  swi\el  which  is  part  ot 
the  case  allows  the  microphone  to  be 
tilted  forward  or  backward  through  an 
angle  of  approximately  30  degrees.  A 
switch  located  under  the  swivel  pi\ot 
makes  it  possible  to  select  bass  response 
for  voice  or  music.  The  voice  position 
is  usefid  for  performers  who  must  work 
close    to    the    microphone,    m    in    studios 


During  the  early  1920's,  telephone 
transmitters  v\/ere  used  instead  of 
microphones  at  pioneer  broadcast- 
ing stations  such  as  the  one  pic- 
tured here. 

with  long  reverberation  periods  at  the 
low   frequencies. 

The  bidirectional  characteristics  of 
the  "mike"  provide  uniform  frequency 
response  between  80  and  8,000  cycles 
within  a  s\iiimetrical  figure  eight  pat- 
tern. It  is  shock-movmted  and  has  low 
hum  pickup  as  a  result  of  special  trans- 
former design.  A  microphone  of  this 
type  has  been  needed  for  a  long  time 
outside  the  radio  industry,  as  most  pro- 
fessional devices  have  been  combersome 
and  have  detracted  from  the  performer. 

During  the  last  war,  much  emphasis 
was  made  on  a  microphone  that  could 
take  a  beating,  and  low-cost  carbn- 
button  and  crystal  microphones  were 
produced  for  the  armed  forces  for  com- 
munication equipment  in  planes,  and  on 
ships,  as  well  as  military  bases.  Also, 
the  telephone  hand  receiving  piece  was 
modified  and  used  on  field  telephones, 
but  no  real  progress  was  made  in  the 
way  of  better  reproduction  of  sound,  as 
the  microphones  used  in  war  did  not 
beautify  the  voice,  to  any  extent. 

Today,  there  are  different  t\pes  of 
microphones  manufactured  for  use  of 
the  public,  as  well  as  the  broadcasting 
and  recording  industr\,  and  with  the 
development  of  the  magnetic  recorder 
(tape  or  wire),  there  is  a  great  demand 
for  low-cost,  hi-fidelity  microphones. 
Most  of  the  professional  "mikes"  mar- 
keted toda>  are  priced  in  hundreds  of 
dollars,    and    in    most    cases    this    wniild 


exceed  the  cost  of  the  a\erage  home 
iccording.  or  P. A.  unit.  I'.lectro-voice 
has  produced  a  relatively  low-priced 
microphone  called  the  "Slimair,"  which 
resembles  the  long,  slim  microphones 
used  in  television  work  today.  The  ac- 
tual working  unit  is  a  dynamic  type 
with  a  circular  breath-screen,  about  an 
inch  across  enclosing  it.  The  microphone 
IS  mounted  in  a  tubular  base,  which  can 
be  held  in  the  hand,  or  mounted  on  a 
stand.  Microphones  of  this  type  are 
quite  popular  today,  becau,se  of  their 
compactness    an    dversatility. 

The  microphones  used  professionally 
and  those  representing  the  major  prin- 
ciples iinolved  in  microphone  construc- 
tion, ami  thege  neral  uses  to  which  mic- 
rophones are  put  are  described  here. 

The  RCA  senior  velocity  microphone 
is  intended  primarily  for  studio  use 
where  a  microphone  of  the  highest  qual- 
it\  of  reproduction  is  desired.  It  can 
be  used  with  practically  any  audio  fa- 
cilities s\stem  and  is  found  in  almost 
all  of  the  leading  studios  in  the  country. 
The  directional  pattern  is  substantially 
a  figure  eight,  thus  making  it  bidirec- 
tional. 

The  Altec-Lansing  M-11  is  a  nondi- 
rectional,  high-fidelity,  pencil-like  mic- 
rophone, useful  for  any  situation  where 
unobtrusiveness  is  desired.  Attached  to 
a  flexible  cable,  it  is  especially  handy 
when  an  "emcee"  or  announcer  must 
move  around,  as  in  man-on-the-street 
and    audience-participation    shows. 

A  quite  unusual  microphone,  resem- 
bling a  walkie-talkie  transmitting  unit, 
is  the  HTP-IA  radio  microphone.  It  is 
a  crxstal-controlled  portable  UHF 
transmitter  and  microphone,  especially 
adapted  to  broadcasts  by  announcers 
mingling  with  crowds  on  the  street,  at 
coinentions,  in  large  stores,  at  golf 
matches,  or  in  other  locations  where 
wire  connections  or  use  of  mobile  trans- 
mitters is  difficult  or  impractical.  Its 
maximum  satisfactory  range  is  deter- 
mined largely  by  the  interference  level 
at  the  receiver  location.  Under  ideal 
conditions,  several  miles  may  be  cov- 
ered ;  however,  building  structures  or 
other  media  possessing  a  high  signal  at- 
tenuation will  limit  the  working  range. 
Over-all  transmitted  quality  is  compar- 
able to   a  network  line. 

The  RCA  88-A  microphone  is  suit- 
able for  use  in  AM,  P.M.  and  TV 
studios  for  the  following  applications: 
( 1 )  where  concealment  of  the  micro- 
phone is  desirable;  (2)  where  the  artist 
must  work  extremely  close  to  the  micro- 
phone;  {^)  where  audience  participa- 
tion requires  use  of  a  microphone  which 
is  rugged  and  ma\  be  handled  readily; 
(4)  where  the  announced  must  work 
very  close  to  the  microphone;  (5)  in 
newscasting  and  conference  programs 
( CiintiuiK  it   III!    pii.t;<'   44) 
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}ir  way  to  be  slectro* 
id  brass. 


ENGINEERING 


Console  of  controls  for  entire  process  is  readily  operated 
when  necessary,  even  though  seldom  used  in  the 
almost  fully  automatic  operation 

.  .  .  with  a  pioneering  twist 


There's  a  real  incentive  in  working  out  ways  to 
do  things  that  have  never  been  done  before.  And 
problems  in  pioneering  are  constantly  cropping 
up  at  Western  Elojtric — manufacturing  unit  of 
the  Bell  Telephone  System 

For  example:  the  revolutionary  electroforming 
process  dreamed  up  and  made  a  reality  by  West- 
em  Electric  engineers  for  making  copper  coated 
steel  wire 

The  big  idea  was  this:  Could  a  process  be  devel- 
oped in  which  successive  coats  of  copper,  lead 
and  brass  would  be  deposited  on  steel  wire 
electrolytically  in  one  continuous  operation? 


Engineers  of  varied  sl<ills— electrical,  mechani- 
cal, chemical,  inotallurgical,  civil— went  to  work 
as  a  team.  After  solving  many  problems,  they 
came  up  with  a  process  that  makes  better, 
stronger  wire  at  lower  cost — does  it  at  the  rate 
of  l-Vj  billion  feet  per  year. 

Recent  developments  such  as  microwave  radio 
relay  networks  for  telephone  calls  and  television 
programs — operator  and  customer  diaUng  of 
long  distance  calls — secret  electronic  equipment 
for  the  Armed  Forces — promise  an  cvcr-widcn- 
ing  field  for  young  engineers  of  varied  trnining  at 
Western  Electric. 


^i^^ffivrnB^ 


Sk^         A  UNIT  OF  THE  BELL  SYSTEM   SINCE    !BC2 


FEBRUARY,   1953 


23 


ILLINI  ARCHITECTS  .  .  . 

(Continued  from   f'SC     II) 
111    I'Ul,   there  were   twenty   American 
architectural    schools,    and    Illinois    had 
20.7    per    cent    of    their    combined 
enroHment  of  I  4^1. 

It  is  obvious  that  tlic  success  of  an 
educational  projiiam  nnisr  be  measured. 
not  by  si/e  of  eiuolinient,  but  b\  tile 
impact  and  quality  of  its  graduates. 
L  luler  Ricker,  the  department  produced 
a  total  of  315  graduates,  14  during  the 
first  decade,  29  in  the  second,  IM  the 
third,  and  157  the  fourth.  Ot  this 
group,  222,  over  70  per  cent,  came  from 
Illinois  homes.  Another  ^2.  16. S  per 
cent,  came  from  states  immediately  ad- 
joining, I  1  1  i  no  i  s,  while  the  school's 
growing  reputation  drew  the  remaining 
l.x5  per  cent  from  all  sections  of  the 
country.  Of  these  .?15  graduates,  273, 
an  amazing  87  per  cent,  continued  in 
some  phase  of  architecture  or_  building. 
137,  43.5  per  cent,  entered  the  profes- 
sional practice  of  architecture  with  their 
own  offices.  68,  half  of  these  architects, 
have  practiced  in  the  State  of  Illinois, 
14  returned  to  adjoining  states,  14  went 
east,  7  south,  and  the  building  of  the 
west  drew  44.  35,  9  per  cent,  found 
careers  as  employees  in  architects'  of- 
fices, 96,  30  per  cent,  became  contrac- 
tors, structural  engineers,  producers,  or 
distributors  of  btiilding  materials,  or 
worked  in  other  phases  of  the  buliding 
iniiustr\-.  6  entered  architectural  edu- 
cation. Of  the  whole  group,  49  per  cent 
remained  in  Illinois  for  a  major  portion 
of  their  active  life.  It  is  interesting  to 
note  that  in  1951  27  architects  from 
these  early  graduates  still  hchl  active 
licenses  to  p  r  a  c  t  i  c  e  in  the  State  of 
Illinois. 

Evaluation  of  quality  of  work  resists 
statistical   demonstration,   but   a   number 


of  these  earl\  lllini  earned  national 
reputations.  To  name  only  C  h  a  r  1  e  s 
Hlack.dl  in  Hoston,  .Arthur  Peabody  as 
State  .'Xrchitect  of  Wisconsin,  Alfred 
Fellheimer  of  .New  York,  Walter  Hur- 
ley Oriffin,  who  in  1912  won  the  inter- 
national competition  for  the  Australian 
Capitol  of  Canberra,  .A.  W.  Archer  of 
Kansas  City,  and  John  R.  Fugard  of 
Chicago,  slights  many  others.  N'oi' 
should  tlio.se  «'lio  only  completed  part 
of  the  curriculum  be  overlooked.  In 
1<SS4,  Henry  Hacon,  later  the  di>tin- 
guished  architect  of  the  Lincohi 
Memorial,  acquired  here  his  only  formal 
training.  Some  indication  of  professional 
standing  is  suggested  in  the  fact  that  of 
the  137  practitioner-graduates,  40  per 
cent  attained  corporate  membership  in 
the  .American  Institute  of  Architects. 
Six  giailuates  of  the  early  period  won 
the  co\eted  honor  of  election  as  Fellows 
of   the  Institute. 

Since  Ricker  was  so  intimatelv  re- 
sponsible for  the  sound  growth  of  the 
department,  this  extraordinary  record  of 
his  graduates  constitutes  a  very  personal 
triumph.  Not  only  did  they  display  an 
enviable  degree  of  professional  compet- 
ence and  leadership,  but  they  also  con- 
tributed much  to  bring  a  more  mature 
architecture  to  their  own  communities 
and  the  nation.  With  his  retirement, 
the  department  entered  upon  a  new  era 
of  development,  but  even  today,  after 
fort\'  years  have  passed,  his  influence 
and  example  r  e  m  a  i  n  warm  and 
challenging. 

In  1910,  Frederick  M.  Mann  be- 
came head  of  the  department.  Three 
years  later,  in  1913,  he  resigned  to  es- 
tablish a  new  curriculum  at  the  Univer- 
sity of  Minnesota.  His  brief  period  at 
Illinois  was  marked  by  continued 
growth  in  enrollment  and  a  reorienta- 
tion of  the  teaching  of  design,  to  which 


Architectural   design    under   Professor  A.    Richard  Williams. 


he  hiiiught  valuable  experience  gained  at 
.M.I.T.  and  the  C  n  i  v  e  r  s  i  t  \  of 
Penns\l\  ania. 

In  1913,  Loring  11.  l'ro\iiie,  an  out- 
standing lllini  architect  of  the  Class  of 
1903  with  a  decade  of  top-flight  field 
experience  in  new  construction'  methods, 
was  recalled  to  guide  the  department's 
future.  His  35  years  as  head  of  the 
<iepartment  was  onlv  two  short  of 
Ricker's  term,  and  taken  together  they 
form  a  record  of  effective  continuity 
unique  in  the  annals  of  architectural 
education.  Under  Provine,  the  depart- 
ment successfully  weathered  three  major 
academic  emergencies  caused  by  two 
world  wars  and  the  (Ireat  Depression. 
Enrollment  fell  from  364  in  1913  to 
175  in  1918,  rose  to  495  in  1929,  drop- 
ped to  230  in  1935  and  72  in  1944, 
and  zoomed  to  616  in  1947,  not  includ- 
ing 172  other  architectural  students  tak- 
ing freshman  and  sophomore  courses  at 
the  university's  new  Navy  Pier  division 
in  Chicago.  The  administrative  prob- 
lems posed  by  such  e.xaggerated  varia- 
tions were  handled  with  courage  and 
skill. 

Academic  development  likewise  pros- 
pered. The  disciplines  of  thoroughness 
and  industry,  for  which  Illinois  grad- 
uates had  become  everywhere  well- 
known,  were  carefully  preserved.  Cyrus 
Palmer  and  Newlin  Morgan  set  an 
eminently  high  standard  for  instruction 
in  structural  design.  Rexford  Newcomb 
brought  architectural  history  to  vibrant 
life  for  a  generation  of  students.  Frank 
M.  Lescher  effectively  expounded  the 
principles  of  good  construction.  In 
architectmal  design,  L.  C.  Dillenback 
and  his  assistants  developed  a  program 
of  participation  in  the  Beaux-Arts  Insti- 
tute of  design  which  produced  brilliant 
results.  In  1926  the  department  moved 
from  Engineering  Hall  to  its  new  build- 
ing on  the  South  Campus,  and  in  1931, 
the  department,  after  sixty  years  associ- 
ation with  the  College  of  Engineering, 
was  transferred  to  the  newly  created 
College  of  Fine  and  Applied  Arts. 

The  department's  growth  in  impact 
and  service  closely  paralleled  the  ex- 
liansinn  of  the  nation,  state,  and  vuii- 
\ri-sit\.  In  contrast  to  the  315  grad- 
uates under  Ricker,  the  period  from 
1912  through  1947  produced  1829,  a 
sixfold  increase.  Approximately  85  per- 
cent of  the  department's  students  came 
from  within  the  state,  while  the  rest 
represented  most  of  the  states  and  many 
fcueign  countries.  In  1951,  386  of  these 
graduates  were  registered  architects  re- 
siding in  Illinois,  and  they  comprised 
exactly  25  per  cent  of  all  professional 
personnel  within  the  state.  80  per  cent 
of  all  graduates  use  their  training  di- 
rectlv  in  architecture  or  building,  half 
of  them  in  professional  practice  as  em- 
ployees in  architectural  offices,  and  half 
( (U)nliniii  il    on    pd^c    ^0 ) 
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The  University  of  Illinois  at  .  .  . 


NAVY    PIER 


by  Walter  Olesky 


"Should  the  I  niveisity  of  Illinois 
Establish  a  4-year  Branch  in  Chi- 
cago?" was  the  subject  discussed  on  the 
F"oruni  of  the  Air  radio  program,  Sun- 
da\.  Dec.   14,  over  WIND  in  Chicago. 

I'articipants  in  the  panel  discussion 
under  Don  Fedderson  of  Northwestern 
University,  as  moderator,  were  Senator 
Albert  S.  Smith  of  the  28th  District  of 
Decatur.  Illinois,  President  H.  C. 
Coffman  of  (leorge  Williams  College, 
Chicago,  and  F.  W.  Trezise,  Associate 
Dean.  College  of  Engineering,  I'niver- 
sity  of   Illinois,   Chicago. 

The  last  session  of  the  Illinois  State 
Legislature  had  already,  by  almost 
unanimous  \ote,  approved  the  establish- 
ment of  a  branch  of  the  University  of 
lihnois  in  the  Chicago  area.  This  action 
was  taken  because  of  two  centers  of  the 
population  of  this  state.  It  was  indi- 
cated in  the  discussion  that  one  center  is 
located  near  the  present  campus  at 
Urbana-Champaign,  and  the  other  cen- 
ter of  population  is  in  the  northeast  area 
of  the  state,  centered  in  the  Chicago 
area. 

Population  \i\  the  Chicago  area  is  at 
present  about  32',  of  the  total  state. 
The  large  birth  rates,  which  started 
soon  after  the  early  MYs,  are  now  being 
felt  in  the  secondary  schools  of  the 
countr\,  with  the  high  schools  over- 
crowded. This  wave  of  increase  in  high 
school  enrollment  will  reach  the  col- 
leges and  universities  within  a  very  few 
years.  Hy  1960  it  appears  that  the  rate 
of  high  school  graduations  will  be  much 
larger  than  at  present.  It  was  noted  to 
be  almost  a  certaint\  that  the  capacity 
of  the  present  campus  of  the  University 
will  be  exceeiled  because  of  the  increased 
birth  rates.  Plans  to  take  care  of  this 
great  influx  into  our  colleges  and  uni- 
versities were  considered. 

Dr.  Coffman  stated  that  with  the 
liresenr  facilities,  the  pri\;itely  endowcil 
colleges  of  the  State  would  find  it  im- 
possible to  take  care  of  the  increase  with 
their  present  facilities.  He  also  stated 
that  he  doubted   \er\    much  that  in   anv 


e\ent  they  would  be  able  to  accommo- 
date this  large  increase  in  enrollments. 

The  three  participants  then  agreed 
that  the  State  would  find  it  necessary 
to  increase  its  educational  facilities  to 
give  the  youth  of  the  State  the  oppor- 
tunity of  college  or  university  education. 

The  consistent  growth  of  the  Chi- 
cago Undergraduate  Division  of  the 
University,  since  its  establishment  in 
1046,  was  noted.  The  demand  for  an 
institution  in  the  Chicago  area  has  been 
voiced  by  leaders  in  the  area,  the  stu- 
dents and  parents,  and  various  groups 
of  services.  Many  have  and  are  attend- 
ing the  Chicago  Undergraduate  Divi- 
sion, who  would  find  it  impo.ssible  to 
attain   a   university  education  otherwise. 

A  branch  of  the  University  of  Illinois 
in  Chicago  could  be  established  without 
plans  for  housing  facilities — for  staff 
or  students — and  the  expenses  would 
be  much  less  than  would  be  necessary 
in  attendance  at  Urbana-Champaign, 
or  at  privately  endowed  institutions. 

Also  brought  out  in  the  discu.ssion 
was  the  fact  that  Chicago  is  the  only 
large  metropolitan  area  in  the  coimtry 
which  does  not  have  a  publich  sup- 
ported educational  mstitution  of  higher 
learning. 

Senator  Smith  noted  that  the  type  of 
college  work  which  would  be  available 
here  would  be  those  courses  in  Liberal 
Arts  and  Engineering  which  the  de- 
mand indicateil.  Dean  Trezise  then 
indicated  that  President  Stoddard  stated 
that  'if  the  State  of  Illinois,  with  its 
larger  population,  were  to  be  compared 
with  the  State  of  Minnesota  in  their 
relationships  to  State  utu'\ersity  enroll- 
ments, the  Unt\ersity  of  Illinois  would 
have  approximateh  45,OU()  students. 
Since  the  administrative  authorities  con- 
sider that  20,000  students  is  the  capac- 
it\  of  university  facilities  at  L'rbana, 
then  a  large  branch  from  10-  to  15,000, 
at  least,  would  be  emisioned  in  the 
Chicago  area.' 

-All  three  participants  agreed  that  a 
branch     of    the     I  niversitv    of     Illinois 


would  be  feasible,  and  Dean  Trezise 
stated  that  he  thought  that  the  privately 
endowed  Liberal  Arts'  institutions  have 
and  still  are  perfornu'ng  a  magnificent 
service  to  the  country  in  their  educa- 
tional program  and  cultural  facilities. 
Dean  Trezise  also  stated  that  he  hoped 
that  this  aspect  of  education,  as  con- 
trasted with  training,  could  permeate 
and  become  a  part  of  the  program  of 
State  institutions.  This  observation,  to- 
gether with  that  which  Dean  Tresize 
made,  "our  first  object  in  any  educa- 
tional program  should  be  to  encourage 
the  finer  aspects  of  good  citizenship," 
drew  comments  regarding  an  "enlight- 
ened viewpoint  coming  from  a  college 
dean  of  e  n  g  i  n  e  e  r  i  n  g  "  from  Dr. 
Coffman. 

S  e  n  a  t  o  r  Smith  indicated  that  the 
proposed  development  in  Chicago  would 
cost  from  50  million  to  100  million 
dollars,  and  that  it  might  involve  a 
bond  issue  which  would  spread  this 
capital  investment  over  a  period  of 
years.  He  contended  that  this  would 
result  in  no  .serious  impact  on  the  state 
resources.  He  was  confident  that  the 
demand  of  the  citizens  of  the  metro- 
politan area  insured  a  new  campus  in 
the   Chicago   area    within    a   short    time. 

Interesting  in  the  discussion  was  the 
acknowledgement  of  a  rapidly-growing 
trend  toward  college  education.  That 
is  wh\',  it  was  stated,  more  students 
attend  .secondary  schools,  more  students 
complete  high  .school  graduation,  and  a 
higher  percentage  of  high  school  grad- 
uates attend  college.  It  was  noted  that 
the  trend  is  definiteh  toward  post-high 
school    education. 

Other  problems.  It  was  agreed,  such 
as  the  location  of  the  new  campus, 
might  only  be  answered  by  the  proper 
authorities,  after  making  an  appropriate 
study. 

The  coming  session  ot  the  Legislature 
will  be  called  upon  to  rake  definite 
action  regarding  the  establishment  of 
the  Chicago  branch  of  the  I  riiversity 
of   Illinois,   under   House    Mill    108. 
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lias  won  liiiii  main  fiiemls  both  ii 
I'ligiiu'crinji  ami  elsewhere.  Lenzini,  ii 
accepting  tlie  football  captaincy,  said 
"1  hope  1  can  carry  on  the  tradition  o 
all  the  tine  I  Mini  football  captains.  Wi 
have  a  lot  of  good  freshmen  this  yea 
and  I  hope  we  can  gi\e  \<mi  a  winninj 
season  next  year." 

Lenzini's     familiarity     with     footbal 
stems  from  his  VVaukegan  High  Schoo 


by  Charles  LaRobadier,  M.E.  '55 
and  Ray  Andrews  '56 


HOW  TO  BE  A   BIG  WHEEL 

Ma\be  1  ain't  the  smartest  man  in 
the  worlil  about  some  things,  but  when 
it  comes  to  being  a  college  man,  watch 
out,  cause  I'm  hot  stuff.  This  here  col- 
lege social  life  is  a  snap,  an  being  a 
hot  thing  round  this  here  campi  ain't 
nothing.  Leave  me  tell  ya  all  about 
howta  do  it  an  you  too  can  be  a  hit 
with    girls,    like   me. 

l^efore  you  can  show  \er  girl  how 
well  you  are  in  social  customs,  you 
gotta  geta  girl.  This  can  be  a  big  prob- 
lem, but  if  handled  right,  it  is  simple 
enough.  Idea  ista  trap  em  'for  they  geta 
good  excuse  notta  go.  A  good  type  prac- 
tice ista  ask  em  what  they're  doin  for 
they're  wiseta  whatcher  upta.  If  you 
ask  her  for  a  date  far  nough  in  advance, 
she  can't  think  an  excuse,  an  you  got 
her  where  you  want  her. 

First  off,  you  gotta  be  cool  with  the 
feminens  an  treat  em  right.  None  this 
"lightcher  own  cigarette"  business. 
That  mighta  gone  in  high  school,  but 
this  is  college  now.  Take  the  match 
afer  she  lights  it  an  then  light  her  //utt. 
She  won't  think  yer  sissy,  in  fact,  wom- 
en kinda  go  for  that  stuff.  If  the  match 
should  happenta  burn  your  finger,  don't 
let  out  with  a  long  an  tiresome  striiiga 
cuss  words.  A  polite  "Gawd  Damn"  is 
fine  for  any  colledge  girl,  an  the  Ox- 
ferd    accent    will    impress    her    muchly. 

Next  off,  when  you  pour  her  Schlitz, 
careful  notta  spill  none  on  her  cloth- 
ings. She  will  be  peeved  an  might  not 
be  musch  fun  the  rest  of  the  night. 
This  fancy  yourin  stuff  is  all  fine  nough 
with  the  boys,  but  less  you're  awful 
good,  don't  try  it.  You  remember  the 
good  old  sayin'  "a  beer  in  the  doll  is 
better  than  two  on  the  floor." 

Converz  freely,  but  use  yer  common 
sense  asta  whatch  talk  about.  Don't 
talk  about  sex  too  much  or  else  ya 
might  put  her  mind  on  her  guard.  As 
you  must  talk  about  somethin,  talk 
bout  the  weather  or  rhetoric,  maybe 
polotics  if  you're  well  versified  in  such 
type  topics.  Talk  bout  yer  athletic  fects 
if    you    feel    qualified    ta    do   so.    Other- 


wise iust  hint  at  how  popular  \ou  are 
around  the  uni\ersit\.  Let  her  know- 
she  ain't  the  only  pig  in  the  pot.  Some 
guys  let  their  babes  talk  too  much,  an 
they  think  that  these  boys  are  stupes. 
Don't  give  a  doll  a  chance  if  she  tries 
to  talk ;  cut  her  down  with  a  sarcastic 
remark,  or  maybe  step  on  her  foot  to 
kinda  distract  her  a  little.  This'll  keep 
her  quiet  an  happy  with  such  a  good 
converser  as  \ou. 

Last  off,  you  gotta  know  whatta  do 
on  the  wayta  her  house,  an  in  the  house 
also.  This  is  important  cause  you  don't 
wanna  be  a  clubfoot  then,  or  she  will 
think  you  are  not  smooth  as  you  have 
seemed  to  her  earlier.  A  few  hints  to 
a  happy  ending  are:  Don't  ever  bump 
her  inta  the  gutter  when  you  walk  with 
her,  cause  she  might  step  in  a  puddle 
laying  there;  if  the  babe  is  more  than 
3  inches  taller  than  you,  don't  try  to 
put  yer  arm  around  her  cause  you  might 
pull  her  off  balance,  an  she  won't  like 
it  too  well ;  if  she  lives  in  a  soreority 
house  don't  leave  on  the  lights,  cau.se 
.she  don't  liketa  let  her  pleges  see  her 
when  she's  doin  things  with  you.  A  last 
word  is  when  they  say  no,  they  realh 
mean  yes,  cause  with  me,  since  I  been 
usin    this    plan,    I'm    irresistible. 

NAMED    FOOTBALL    CAPTAIN 

Ci\il  engineiT  Hub  Len/ini  '54  who 
drifted  over  to  the  south  end  of  the 
campus  and  joined  the  football  team 
was  named  captain  on  Monday,  No- 
vember 24,  to  replace  the  1952  captain, 
Al   Brosky. 

Lenzini  was  introduced  in  the  De- 
cember, 195L  issue  of  the  Technograph 
but  has  come  a  long  way  since  that  time, 
as  every  follower  of  the  Fighting  Illini 
knows. 

Lenzini's  amazing  line  play  d\iring 
the  '52  Michigan  game  caused  him  to 
be  named  "Lineman  of  the  Week"  by 
national  sports  writers.  The  critics  were 
almost  unanimous  in  exclaiming,  "Len- 
zini was  superb." 

Coupled  with  his  prowess  on  the 
gridiron,  is  an  engaging  personality  that 


BOB  LENZINI 

days  where  he  actively  participated  i' 
football  and  track.  He  graduated  froii 
Waukegan  in  1950  and  entered  Illinois 
He  is  enrolled  in  the  civil  engineerin: 
construction  option  as  a  junior. 

The  Technograph  wishes  to  take  thi 
opportunity  to  congratulate  Bob  Ler 
zini  and  to  wish  him  well  both  ii 
football  and  ci\il  engineering. 

NEWS  FROM  THE  MISERABLES 
BRANCH 

The  L  ni\ersity  of  Illinois  brand 
at  .Miserables,  Illinois,  had  the  grea 
honor  of  having  as  a  guest.  Dean  W.  L 
Everitt  of  the  home  office.  All  of  th 
stops  were  out  in  our  attempt  to  enter 
tain  him.  In  order  to  show  him  th 
town,  permission  was  granted  for  bin 
to  ride  the  milk  wagon  during  its  earl 
morning  deliveries.  In  the  afternooi 
he  was  asked  to  be  the  judge  at  a  chick 
en  cleaning  contest  at  the  local  market 
And  finalh-  in  the  evening  he  was  aske( 
to  deliver  the  principle  addre.ss  at 
meeting  of  the  students  and  faculty  ii 
the  "field  house."  The  meeting  wa 
dela\ed  an  hour  due  to  the  difficult; 
of  removing  some  of  the  stock. 

In  his  address,  Dean  Everitt  said 
"There  are  few  earthly  things  mor 
splendid  than  a  university.  In  thes 
days  of  broken  frontiers  and  collapsini 
\aiues  when  the  dams  are  down  am 
( (UjiiliniHiI    on    p/igc    30) 
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How  the  Petroleum  Industry  Helped 
Solve  the  Nation's  Benzene  Shortage! 
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xTiGHLY-SKiLLEDchemistsinwell-equipiied 
laboratories  may  come  forth  with  anything 
from  a  new  spray  for  protecting  api)les 
against  disease  and  insects  to  a  method  for 
synthesizing  benzene  from  crude  oil  fractions. 

In  the  latter  case,  petroleum  industry 
scientists  had  to  run  a  race  with  a  threat- 
ened critical  shortage.  Production  of  such 
things  as  synthetic  rubber,  nylon,  styrene 
and  i)henol  jilastics,  aniline  dyes,  sulfa 
drugs,  insecticides  and  certain  types  of  mili- 
tary explosives  was  endangered. 

By  use  of  the  hydroforming  process,  which 
Standard  Oil  scientists  helped  to  jierfect,  our 
technical  men  synthesized  benzene  from  pe- 
troleum naphthas — and  in  large  quantities. 

In  fact,  at  Standard  Oil's  Whiting,  Indi- 
ana ]5lant,  benzene  production  capacity 
has  risen  in  the  past  year  to  16  million  gal- 
lons. In  addition,  according  to  the  Petro- 
leum Administration  for  Defense,  other 
refineries  ultimately  will  produce  many 
times  this  amount  as  the  jietroleum  indus- 
try's answer  to  the  chemical  industry's 
urgent  need  for  large  additional  quantities 
of  this  vital  fluid. 

Success  in  producing  benzene  commer- 
cially is  only  one  of  the  many  benefits  de- 
rived from  the  petroleum  industry's  more 
than  $130  million  annual  expenditure  on 
research  and  technical  services. 

At  Standard  Oil  alone  2,500  persons  de- 
vote full  time  to  research  and  engineering. 
Young  college-trained  technical  men  will 
find  the  wide  variety  of  subjects  under  in- 
vestigation and  the  keen  competition  in  the 
petroleum  industry  stimulating  to  scientific 
thought. 

Standard  Oil  Company 

910  South  Michigan  Avenue,  Chicago  80,  Illinois 
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( (IdHtiniinl  from  pitgf  2S) 
the  floods  making  misery,  when  cnciv 
future  looks  somewhat  (;rim  ami  e\cr\ 
ancient  foothold  has  become  something; 
of  a  quagmire,  wherever  a  uni\ersit\ 
stands,  it  stands  and  shines;  where\er 
it  exists,  the  free  minds  of  men  urged 
on  to  full  and  fair  inquiry,  may  still 
bring  wisdom  into  human  affairs."  He 
then  askeil  if  there  were  any  questions 
and  M.  Habet  came  up  with  the  im- 
mortal inquiry,  "How  do  you  make  a 
spot  shot  without  scratching?"  Dean 
Everitt  replied  that  you  should  place 
the  cue  ball  near  the  right  rail  and 
giving  it  forward  english  take  the  spot- 
ted ball  to  the  left  rail  and  thence  to 
the  right  rear  corner  pocket.  He  pointed 
out  that  he  had  worked  his  way  through 
college  with  this  shot.  This  was  fol- 
lowed by  a  thunderous  ovation  and 
numerous  handshakes  by  officials  of  the 
branch.  Then  President  Madeleine  re- 
ported that  since  the  branch  was  unable 
to  pay  honoratums  to  outside  speakers, 
that  Dean  F-veritt  would  be  presented 
with  several  gifts.  The  first  was  a 
lovely  foot-operated  bottle  capper.  It 
was  pointed  out  that  since  the  Repub- 
licans are  again  in  power  this  piece  of 
furniture  probably  would  again  become 
the  most  useful  in  the  house.  Also,  he 
was  given  a  rubber  stamp  with  his 
name,  address,  and  salary,  to  be  used 
on  his  personal  mail.  Dean  Everitt,  in 
tears  over  these  magnificent  gestures 
of  friendship,  stated  that  the  rubber 
stamp  alone  would  improve  the  ratio 
of  sent  to  received   Christmas  cards. 

HISTORY  OF  ENGINEERING 

So  old  is  the  profession  of  engineer- 
ing that  its  begiruiing  remains  luitraced. 
Even  when  we  go  to  the  very  first  of 
the  earliest  accurate  historical  records 
we  find  extraordinary  feats  of  engineer- 
ing which  have  already  been  standing 
for  centuries.  Although  m\ich  progress 
has  been  made  by  archeologists  recent- 
ly, we  must  still  speculate  as  to  how 
the  pyramids  of  Egypt,  for  instance, 
were  constructed.  Neither  can  it  be  sure- 
ly said  how  the  (Jrand  Canal  of  China, 
a  waterway  700  miles  long,  with  73 
locks,  and  3, ()()()  years  old,  was  built; 
or  the  prehistoric  draining  of  Lake  Co- 
paias  by  a  tunnel  4  miles  long,  and  in 
places  150  feet  deep;  or  the  great  mon- 
timents  of  stonehenge,  the  Eg\prian 
obelisks,  the  findings  made  in  i'cru, 
and  Mexico,  the  Euphrates  tuiuiel 
which  is  probably  4.000  years  old  atul 
niunerous  other  examples.  All  these  are 
remaining  examples  that  witness  not 
only  the  tremendous  scale  on  which  pre- 
historic engineering  was  practiced,  but 
also  the  incredible  ingenuity  which  re- 
mains baffling  in  the  light  of  our  mod- 
ern   knowledge   of   applied   science. 


Tin-  p\  ranuds  were  coniplctcd  in  spite 
of  tile  fact  that  the  ancient  engineer 
could  enlist  only  the  crudest  of  cutting 
tools,  wooden  sledges,  ropes,  the  le\er 
and  the  inclined  plane.  Yet  the  accom- 
plishments have  endured  from  his  da\ 
to  ours  through  all  the  growth  of  our 
civilization. 

Man  first  liisfinguisiied  hiniscit  as  ,i 
higher  being  through  the  use  of  tools 
which  he  fashioned  into  implements  and 
weapons  to  satisfy  his  primitive  hunger. 
Yet  even  bef(He  that  he  built  temples 
for  worship,  tombs  for  the  dead  and 
shelter  for  himself  and  his  family.  The 
Stonehenge  temple,  the  dolmens,  the 
lake  dwellings  of  Switzerland,  are  bril- 
liant examples  of  primitive  constructive 
instinct.  The  imagination  of  the  stone- 
age  man  worked  on  a  large  scale.  The 
dream  of  the  men  who  conceived  the 
idea  of  the  Hrooklyn  Bridge,  the  Eiffel 
Tower,  or  the  Empire  State  Building 
was  nothing  in  magnitude  to  the  conceit 
of  the  sun-worshipper  who  plaiuied  one 
of  the  early  monuments  of  the  stone 
age,  because  the  necessary  resources 
were  infiiutely  less.  He  was  forced  to 
work  with  stone  tools  while  the  modern 
engineer  uses  pneumatic  hammers  and 
drills;  the  ancient  engineer  commanded 
man-power  alone,  while  we  have  steam 
and  electricity. 

The  stones  for  the  Great  Pyramid 
were  quarried  a  hundred  miles  up  the 
Nile,  carried  on  barges  down  the  river 
and  pulled  over  land  on  sledges.  It  is 
guessed  that  the  stones  were  lifted  into 
place  by  ropes,  aided  by  earth  ramps, 
rockers,  levers  and  rollers.  The  crude 
boulders  were  shaped  and  finished  with 
stone  mauls.  And  yet  it  stands  481  feet 
high,  covers  13  acres  of  ground  and 
contains  8S  million  cubic  feet  of  stone. 

We  are  more  familiar  with  the  Greek 
and  Roman  achievements  through  ac- 
curate historical  records;  the  aqueducts, 
some  of  which  are  still  intact;  for- 
tresses, roads  (many  of  which  are  the 
bases  of  the  present  national  highways 
of  France),  engines  of  war,  Caesar's 
famous  bridge  across  the  Rhine,  and 
many  others  which  are  still  studied  ami 
respected  as  examples  of  great  skill  and 
workmanship. 

The  important  yield  from  this  study 
is  not  technical  information,  however, 
as  much  as  is  the  sense  of  value  of  the 
engineering  profession  given  to  a  man 
about  to  become  an  engineer.  It  is 
something  of  an  inspiration  to  realize 
that  it  is  one  of  the  oldest,  most  digiu- 
fied,  and  most  vitally  important  of  all 
professions,  as  well  as  an  expression  of 
one  of  the  fimdamental  human  instincts. 

In  spite  of  its  ancient  achievements, 
engineering  is  still  in  its  infancy.  The 
railroad,  the  use  of  steel,  steam  power, 
electricity,  the  internal-combustion  en- 
gine, the  airplane,  and  now,  atomic 
(('ririllniicd   nn    page   ri6) 
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in     otiier    sections    of     tiu'     building 
industry. 

In  IQSO  the  American  Institute  of 
.Architects  conducted  a  major  survev 
ot  the  19,137  registered  architects  in 
the  I'ru'ted  States.  The  survey  revealed 
that  75  per  cent  of  these  architects  had 
attended  a  professional  school,  and  that 
56  per  cent  had  obtained  their  under- 
graduate, or  first,  professional  degree. 
Furthermore,  of  all  undergraduate  de- 
grees conferred,  9.9  per  cent  had  been 
awarded  by  the  University  of  Illinois. 
This  also  means  that  Illinois  graduates 
comprise  over  5.9  per  cent  of  the  archi- 
tectural profession  in  the  United  States. 
The  three  next  highest  schools  were 
responsible  for  4.24,  3.44,  and  3.01  per 
cent  respectively.  The  breadth  and 
depth  of  the  university's  influence  in  the 
nation's  architecture  is  thus  solidly 
demonstrated. 

During  the  past  five  years,  firm  ef- 
fort has  been  made  to  hold  fast  to  the 
great  traditions  which  eighty  years  of 
devoted  and  enlightened  work  have 
built.  At  the  same  time,  this  tradition 
itself  calls  for  continued  adjustment  to 
new  conditions.  The  dvnamic  quality  of 
architecture  and  education,  based  as  they 
are  upon  human  need  and  action,  im- 
pose an  obligation  and  opportunity  to 
plan  the  direction  of  future  growth. 
One  of  these  years  was  devoted  to  in- 
ventory and  analysis  of  the  educational 
program  and  its  expansion  to  a  five- 
year  cmriculum.  Another  was  occupied 
by  review  and  modification  of  the  com- 
ponent courses.  A  third  investigated, 
with  the  close  cooperation  of  the  pro- 
fession, the  teaching  of  architectural 
design  for  contemporary  practice.  After 
long  deliberations,  the  result  was 
DESIGN  FOR  PRACTICE,  a  new 
and  challengeging  method  which  incor- 
porates, h  o  w  eve  r,  many  time-tested 
principles  and  devices.  D-F-P  is  now  in 
its  second  year,  and,  despite  the  antici- 
pated need  for  evolutionary  refinements, 
it  is  fulfilling  its  promise  in  excellent 
fashion.  During  the  current  year,  much 
time  is  being  given  to  the  exciting  prob- 
lems of  the  appropriate  objectives,  meth- 
ods, and  content  for  graduate  studies  in 
architecture,  which  mav  well  prove  to 
be  the  most  fruitful  avenue  for  future 
development. 

There  are  some  who  doubt  that  high 
quality  of  results  can  accompany  large 
enrollments,  and  that  any  school  that 
continues  to  care  for  9  per  cent  of  all 
L^.S.  architectural  students,  as  Illinois 
has  done  for  the  past  several  years, 
defeats  its  own  aims.  Such  critics  forget 
that  quality  is  not  a  function  of  size. 
Indeed,  a  large  school  often  enjoys 
many  positive  aids  to  quality  by  its 
((Wiiiliniird   on    page   56) 
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YOUR  BEARING  NOTEBOOK 


How  to  keep  a  high  speed 
boring  mill  accurate 

To  insure  table  accuracy  in  high  speed  boring  mills. 
Spindle  vibration  must  be  eliminated.  That's  why  de- 
signers mount  the  table  spindles  on  Timken  -  precision 
tapered  roller  bearings.  They  hold  spindles  in  positive 
alignment,  eliminate  vibration.  Line  contact  between 
rollers  and  races  of  Timken  bearings  provides  extra 
load-carrying  capacity.  The  true  rolling  motion  and 
incredibly  smooth  surface  finish  of  Timken  bearings 
practically  eliminate  friction  and  wear  within  the 
bearing  itself. 


How  spindle  and  drive 
shafts  are  mounted 
on  TIMKEN  bearings 

The  drive  of  a  high  speed  boring  mill  is  mounted 
on  single  row  type  TS,  and  two  row  type  TNA 
bearings.  Input,  intermediate  and  bevel  pinion 
shafts  are  mounted  on  two  type  TS  bearings  on 
one  end,  and  a  two  row  type  TNA  bearing  free 
to  float  on  the  opposite  end.  Single  row  type  TS 
bearings  are  indirectly  mounted  on  the  main 
table    vertical    spindle. 


TIMKEN 


TAPERED  ROLLER  BEARINGS 


Want  to  learn  more 
about  bearings? 

Some  of  the  engineering  problems  you'll  face  after 
graduation  will  involve  bearing  applications.  If 
you'd  like  to  learn  more  about  this  phase  of  engi- 
neering, we'll  be  glad  to  help.  Clip  this  page  for 
future  reference,  and  for  a  copy  of  the  2  70-page 
General  Informatit)n  Manual  on  Timken  bearings, 
write  today  to  The  Timken  Roller  Bearing  Company, 
Canton  6,  Ohio.  Cable  address:  "TiMROSCO  ". 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  (td  THE  TIMKEN  TAPERED  ROLLER  ^ 
BEARING  TAKES  RADIAL  ^  AND  THRUST  -®-  LOADS  OR  ANY  COMBINATION  ^^ 
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Structure .  .  . 


by  Dave  Cohn,  E.E.  '55 


Ml'.  Kr;mk  J.  Kornackcr.  an  import- 
ant structural  engineer  ami  consulting 
architect  from  Chicago  is  a  member  of 
the  architectural  staff  of  the  I  iiiver- 
sif\  of  Illinois.  Here  at  Illinois  he 
teaches  Advanced  Analysis  of  Uuilding 
Structures  to  graduate  architecture  stu- 
dents. He  has  been  here  since  February 
I''^J,  -And  at  that  time  he  took  o\er  Pro- 
tessor    Lmk'>   classes. 


Mr.  Kornacker  was  born  in  Buda- 
pest, Hungary  and  came  to  the  United 
States  in  1914.  He  attended  high  school 
in  Chicago,  and  went  on  to  graduate 
from  Illinois  Institute  of  Technolog\'  in 
l')26  where  he  received  a  B.S.  in  Civil 
l]ngineering.  Shortly  after  his  gradua- 
tion, he  worked  for  Smith  and  Brown, 
structural  engineers.  Later  on  he  came 
back    to    I.I.T.   to   give    a   series   of   lec- 


860   Lake  Shore   Drive,   one  of   Professor    Kornacker's   structural    projects, 
viewed  at  night  from  the  west  side.  (Photo  by  Hedrich-Blessing) 


tures  on  buihiuig  structures.  Mr.  Korn- 
acker was  associated  with  a  number  of 
large  engineering  firms  in  Chicago  until 
10.38.  He  then  became  the  Chief  Drafts- 
man for  the  Municipal  Kngineering  De- 
partment of  Milwaukee,  for  two  years. 

Following  the  outbreak  of  World 
War  II,  Mr.  Kornacker  became  a  con- 
sulting engineer  for  the  Navy  at  Pearl 
Harbor  in  1941.  When  rebuilding  at 
Pearl  Harbor  was  completed,  he  became 
associated  with  (Ireeley  and  Hansen,  hy- 
draulic and  sanitari|-  engineers.  He  re- 
mained with  them  until  1945,  when  he 
opened  his  own  office  as  a  consulting 
engineer. 

Mr.  Kornacker  leads  a  busy  life, 
commuting  to  school  here,  and  operating 
his  own  office  in  Chicago,  aside  from 
having  a  wife  and  three  boys  to  take 
care  of.  He  is  a  member  of  the  Western 
Society  of  Architects,  American  Con- 
crete Institute,  and  Chi  Epsilon,  honor- 
ary  Civil    Engineering   fraternity. 

He  has  designed  many  buildings,  most 
of  them  in  Chicago.  The  most  well- 
known  of  them  today  is  probably  the 
860  Apartments,  at  860  Lake  Shore 
Drive.  Mr.  Kornacker  worked  in  col- 
laboration with  Ludwig  Mies  van  der 
Rohe  and  PACE  Associates,  in  de- 
signing the  structure.  The  860  is  a  pair 
of  26  story  steel  and  glass  towers  stand- 
ing near  the  shore  of  Lake  Michigan. 
The  structure  is  black  painted  steel 
and  the  wall  is  glass  from  floor  to  ceil- 
ing, all  the  way  up.  Total  construction 
cost  was  about  $4,404,000  or  approxi- 
mately $10.38  per  square  foot.  The 
buildings  were  partially  constructed  by 
means  of  prefabrication.  All  vertical 
wall  sections  were  pre-assembled  and 
welded  on  the  roof,  and  then  dangled 
down  into  place.  This  was  done  in  sev- 
eral stages.  The  floors  are  concrete 
slabs  poured  on  prefab  corrugated  steel 
sheeting.  The  buildings  have  a  two 
story  basement  used  for  a  garage  to 
house  the  occupants  cars.  Heavy  water 
pressures  were  encoinitered,  because  of 
the  great  depths  of  excavation,  so  that 
the  entire  sub-basement  floor  was  an- 
chored to  the  piles  which  supported  the 
entire  building.  Another  complication 
riiat  came  up  was  the  presence  of  an 
old,  abandoned  water  tunnel  beneath 
rhe  construction  area.  It  had  to  be  map- 
ped out  with  pin-point  accurac)'  so  that 
the  pilings  could  be  driven  around  its 
edge.  The  buildings  are  of  all-steel 
structure,  and  possess  a  number  of  fea- 
tures used  for  the  first  time  in  Chica- 
go. The  buildings  use  radiant  heating 
systems  using  space  between  the  bottom 
(Continiiiil  on   p/i^r  52) 
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Design  .  .  . 


by  Tom  Madden,  Gen.  E.  '54 

Sekion   has   a   man   cngagfd    in    wiile-  scixiiii;  in  rhat  capacitv    \n\  the  conip 

spread  work  with  such  striking  achieve-  wlien     it     iimiertDok     the    massive    Oak 

nient  as   has   A.    M.   Richardson,   now  a  Ridge    permanent    housing    and    school; 

professor    ot     architecture    here    at    the  project    in    the    \ears    194S    and     l')4') 

University    ot    Illinois.  l-'ollouint;    the    Oak    Ridge    project    he 


Trans-World   Airlines  ticket  office   in   Chicago   designed    in    1948   by   Pro- 
fessor Richardson.  (Photo  by  Vories  Fisher) 


Now  only  .^()  .\ears  old,  he  was  born 
Helena,  Arkansas,  and  lived  in  the 
South  until  1  *).?(),  when  he  moved  to 
Chicago,  attending  high  school  there  at 
Hyde  Park.  Richardson  attended  tlie 
L  ni\ersity  of  Chicago  and  I.  1.  1". 
(Armour  Institute),  graduating  in  I'J.V) 
ivith  a  H.S.  in  architecture.  His  first 
niploynient  was  as  designer  for  the 
irchitect-engineer  firm  of  Skidmore, 
Owings,  and  .Merrill  during  the  years 
19.^7  through  1941.  When  the '  axis 
sowers  threatened  the  freedom  of  the 
.vorld  from  1942  through  1945,  Rich- 
mlson  saw  service  in  Kngland,  Africa, 
.Corsica,  and  Ital\  with  the  I  .  S.  .Arm\ 
Air  Force.  He  ser\ed  in  the  Engineer- 
ng  Office  of  a  Tactical  .Meiiium  l?ondi 
squadron. 

After  the  war.  .-\.  .M.  Richardson 
igain  took  uj-)  his  duties  with  the  firm 
)f  Skidmore,  Owings,  and  .Merrill,  this 
ime  as  senior  designer.  In  1947,  he 
Jecame    chief    of    design    for    the    firm, 


was  designer  for  the  New  York  Life 
Insurance  project,  "Lake  Meadows."  in 
Chicago. 

In  1951,  Richardson  took  up  his 
duties  as  a  professor  of  architecture  at 
the  University  of  Illinois. 

Like  most  architects,  he  has  his  own 
feelings  and  ideas  on  the  subject  of 
architecture.  The  following  thoughts 
hy  Profe.s.sor  Richardson  express  what 
he  calls  Y'/ic  Sen  Arihitctliircs: 

"Architecture  has  always  been  a  proil- 
u;'t  of  its  time.  So  it  is  now.  The  in- 
fluences in  our  intricate  society  have 
created  .m  architecture  of  vastly  differ- 
ent concept  than  ever  before  known,  yet 
it  essentially  remains  sculptured  space 
and  form." 

".Architecture  was  ne\er  more  ini- 
|iortant  than  it  is  toda\.  The  architect 
toda\  is  boldly  attempting  to  create  an 
orderlv  building  scene  in  spite  of  the 
inumerable  chaotic  tropisms  influencing 
him.  To  do  this  he  must  be  an  objec- 
ti\e  innovator,  a  comprehensive  design- 
er. He  must  be  able  to  orient  himself 
in  his  society,  to  possess  an  innate  sense 
ot  \.ilues  and  a  broad  background  ot 
cultural   and  material   fact." 

"Ihe  new  architectme  should  be  ;in 
a  X  c  h  i  t  e  c  t  \i  r  e  ot  intelligence,  not 
of  whim.  Huildings  are  not  trifles  or 
annising  expressions  for  the  architect  or 
owner.  Kver\'  building  is  a  public  trust 
in  its  absorption  of  natural  environment 
subjected  to  the  concern  of  everyone  for 
generations  to  come,  l.ach  building 
must  relate  to  its  time  and  its  environ- 
ment." ( Ciiiilnniid   till   pti!;i-  4S) 


Gurdi-n     Mpurtin-ols     ni      Ihe     Uuk      Kiuyf,      I  ci  1 1  it  sbt  e,     [jcl  monent     hoUSing 

project   designed    by    Professor    Richardson    while    he   was   chief   designer 
of  the  project  for  Skidmore,  Owings,  and  Merrill.  (Photo  by  Torkel  Korling) 
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No.  1  I-  '■  Strles 


The  Importance  of 
Cable  Engineering  and  Design 


Cable  engineering  is  concerned  with  the 
design  and  use  of  wires  and  cables  to 
direct  the  flow  of  electrical  energy  from 
its  source  to  the  point  of  utilization.  It 
is  generally  more  economical  to  gener- 
ate electric  power  in  relatively  large 
blocks  at  strategically  located  power 
plants  and  to  transmit  it  over  relatively 
long  distances  than  to  generate  in  small 
quantities  where  it  is  used. 
There  are,  therefore,  two  general  types 
of  wires  and  cables  used  in  the  electrical 
industry: 

(a)  those  used  for  power  transmission, 
usually  at  voltages  above  22  kilovolts, 

(b)  those  used  for  power  distribution  at 
lower  voltages. 

Cables  used  for  power  transmission  are 
generally  single  conductors  with  no 
insulation.  They  are  supported  on  in- 
sulators above  ground  at  such  separa- 
tions or  spacings  that  the  air  provides 
the  required  insulation.  For  power 
distribution,  on  the  other  hand,  where 
the  space  occupied  by  the  power  line 
is  important,  insulated  cables  are  used. 
This  discussion  deals  with  the  design 
and  use  of  insulated  wires  and  cables 
for  power  distribution  systems. 
Insulated  distribution  cables  carry 
power  from  the  transformer  stations 
along  the  transmission  lines  to  its  point 
of  ultimate  utilization.  The  voltages  at 
which  power  is  distributed  vary  from 


about  15  kilovolts  to  1 15  volts  used  in 
individual  homes.  The  higher  voltages 
are  used  for  the  distribution  of  rela- 
tively large  amounts  of  power  from  the 
transformer  stations  to  substations 
nearer  the  points  of  utilization,  such  as 
industrial  plants,  where  it  is  trans- 
formed to  low  or  utilization  voltages, 
either  alternating  or  direct  current. 
Large  quantities  of  electric  power  are 
distributed  in  this  way  and  the  value 
of  the  distribution  equipment  required 
IS  great.  The  value  of  the  insulated 
conductors,  including  those  for  both 
portable  or  stationary  installations, 
probably  exceeds  that  of  any  other 
single  item  used  in  power  distribution. 
The  design  and  operation  of  insulated 
conductors  and  distribution  systems  are 
of  great  public  and  commercial  im- 
portance. The  primary  function  of 
insulated  cable  engineering  and  design 
is  to  provide  safe,  adequate,  reliable 
and  pleasant  appearing  distribution  sys- 
tems. Electric  power  is  so  extensively 
used  in  modern  life  that  interruptions 
to  it  are  serious.  The  failure  of  elec- 
trical power  in  an  industrial  plant 
throws  people  out  of  work  and  reduces 
production. 

The  appearance  or  sightliness  of  cables 
installed  overhead  in  a  community  is 
important  and  is  attained  chiefly  by 
installing  such  cables  with  a  small  and 
uniform  sag  from  pole  to  pole. 


Watch  for  the  appearance  of  the  second  advertisement  in  this  series 
in  a  forthcoming  issue.  Reprints  of  this  advertisement  and  subsequent 
ones,  relating  to  the  uses  of  insulated  wire  and  cable,  will  be  sent  on 
request  without  obligation. 


{ildrkrK 


UNITED       STATES       RUBBER       COMPANY 

ELECTRICAI,  WIRE  AND  CABLE  DEPARTMENT   •    ROCKEFELLER  CENTER,  NEW  YORK  20,  NEW  YORK 
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Skiiiiiiiiiiii  Industrial 


by  Maurice  Garnholz,  Aero.  Eng.  '56 


cross  coinpouiul  turbines  with  the  great- 
est economy  ever  realized  on  a  large 
na\al  ship. 

With  the  same  amount  of  tuei,  tiie 
new  type  equipment  will  enable  the 
giant  carrier  to  travel  approximately 
20  percent  farther  than  it  could  with 
World  War  II  type  equipment.  The 
greater  economy  results  from  higher 
temperatures  and  pressures  in  the  steam 
turbines. 

Although  propelling  a  ship  more  than 
a  cit\  block  long,  the  propulsion  equip- 
ment will  occup\  no  more  space  than  a 
small  corner  lot.  The  ship  is  sched- 
uled   tor   completion   in    I'^vS. 


Resistant  Building 

Acri\ities  usuall\  found  separateh  in 
research  laboratories,  office  buildings, 
hospitals,  printing  plants,  educational 
centers,  and  even  in  television  studios 
are  combined  together  under  one  roof 
in  the  Armed  Forces  Institute  of  Path- 
ology Building  now  under  construction 
in  Washington,  I).  C.  Further  compli- 
cating the  design  was  the  reqiu'rement 
that  the  main  portion  of  the  building  be 
blast  resistant. 

The  architects  solved  blast  resistance 
to  a  great  extent  by  making  most  of 
the  s  t  r  u  c  t  u  r  e  windowless.  To  give 
flexibility  in  the  laboratories,  to  save  on 
costs,  and  at  the  same  time  to  assist  in 
blast  resistance,  they  placed  the  labor- 
atories back-to-back  in  the  center  of  the 
building  divided  b\-  a  ser\ice  core  and 
bounded  b>  corridors,  with  offices  and 
other  functional  area.s  adjacent  to  ex- 
terior walls.  This  two-corridor  plan 
furnishes  a  building  of  considerable 
depth  —  highly  desirable  for  resisting 
bomb  blasts. 

Reinforced  concrete  walls  are  includ- 
ed in  certain  places  in  the  interior  to 
help  resist  the  pressure.  All  but  one  of 
the  openings  in  the  blast  walls  are  tak- 
en care  of  by  specially  designed  blast 
doors. 

Lighting  was  designed  mainly  to  pro- 
vide an  adequate  quantity  of  light, 
while  not  putting  an  excessive  load  on 
the  air  conditioning,  and  to  gi\e  good 
color  discrimination. 

New  Aerial  Weapon 

North  American  Aviation,  Inc.,  has 
disclosed  that  just  over  the  horizon  is 
a  new  aerial  w  e  a  p  o  n  lablcd  as  the 
greatest  argument  for  an  all-out  effort 
to  establish  world  peace.  The  new 
weapon  is  referred  to  as  "the  true  inter- 
continental guided  missile  which  some 
(l.u  will  be  ,1  reality."  It  is  a  weapon 
which  will  he  capable  of  accurately  de- 
livering to  an\  point  on  the  surface  of 
the  earth  in  a  few  hours  a  warhead 
carrying  infiiutc  destruction,  and   which 


because  of  its  speed  and  altitude  will 
be   impossible   to   mtercept. 

It  is  pointed  out  that  technical  prob- 
lems make  it  impossible  to  predict  how- 
soon  this  weapon  will  be  available,  for 
the  aircraft  industry  "is  going  through 
a  technical  hell"  because  of  the  fast- 
moving  advances  in  the  aeronautical 
sciences. 

Among  engineering  headaches  are 
listed  the  synthesis  of  reactions  which 
utilize  just  about  every  field  of  physical 
science  and  a  few  which  haven't  been 
invented  yet,  and  the  heat  barrier  at 
which  many  k  n  o  w  n  materials  lose 
enough  of  their  strength  at  very  high 
speeds  to  be  impractical  for  future  air- 
frame   structures. 

Powerful  Propulsion  Equipment 

The  most  powerful  piopulsion  equip- 
ment ever  to  be  u.sed  on  a  warship  will 
be  supplied  by  the  General  Electric 
Company  for  the  new  U.  S.  Navy 
aircraft  carrier  CVA-60. 

The    ('(iinpmenr.    consists   of    four 


This  monstrous  gear  weighs 
twenty-one  tons  and  will  be  used 
to  drive  the  propeller  of  a  large 
ship. 


Glass  "Blackboards" 

( ilass  crayon  boards  now  being  made 
b\  the  New  York  Silicate  Hook  Slate 
Co.  are  especially  designed  for  use  with 
the  manufacturer's  water  soluble  wax 
crayons.  Together  the  products  are 
reported  to  solve  the  problems  of  stain 
and  dust  commonly  associated  with  the 
employment  of  colored  chalks.  The 
crayon  marks  can  be  easily  era.sed  with 
a  moist  cloth,  sponge,  or  tissue,  since 
the  wax  base  dissolves  instantly  when 
in  contact  with  water.  Available  in  red, 
blue,  violet,  green,  brown,  and  black 
colors,  the  hexagonal  shape  of  the  cray- 
ons suits  them  for  marking  in  fine  and 
broad   lines,   as  well   as  shading. 

The  boards  are  made  of  plate  glass 
with  a  vitreous  enamel  surface  and  can 
be  obtained  in  light  green,  buff,  or 
i\ory.  Despite  the  high  reflectivity  of 
the  colors,  the  flat  surface  of  the  boards 
is  said  to  minimize  glare. 

Stiffness  Tester 

.A  sen^irixf  instrument  which  lapidly 
and  convenienth  measures  the  stiffness 
of  commercial  papers  has  been  developed 
by  the  National  Bureau  of  Standards. 
In  the  new  de\ice,  the  specimen  is  bent 
through  a  given  angle,  and  its  stiffness 
is  measured  bv  the  torque  in  a  wire 
suspension.  H\  varying  the  width  and 
length  of  the  specimen  and  the  angle 
through  which  it  is  bent,  and  by  using 
supporting  wires  of  different  sizes,  in- 
struments of  this  t\pe  could  be  em- 
plo\ed  to  test  papers  having  a  wide 
range  of  stiffness.  The  NHS  Stiffness 
Tester  is  also  expected  to  prove  useful 
in  evaluating  the  stiffness  of  thin  plastic 
sheet,   textiles,   and   similar  materials. 

In  many  paper  products  —  such  as 
paper  towels,  currency,  and  playing 
cards  —  stiffness  is  one  of  the  most  im- 
portant criteria  of  usefullness.  The  stiff- 
ness of  wrappers  and  containers  is  an 
important  consideration  in  the  use  of 
automatic  packaging  machinesry.  Stiff- 
ness is  also  a  factor  in  the  "feel"  and 
"rattle"  by  which  the  quality  of  many 
papers  is  judged.   In  the  past.  ;i  number 
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ot  iiifthods  li;i\f  been  proposed  toi  di-- 
tfrminiiig  thf  stittiu'ss  ot  papiT  ami 
similar  materials.  Most  of  thfsi-  metli- 
ods,  h<)\ve\fr,  evaluated  paper  stitfties> 
empirically  and  in  a  relative  manner  b\ 
measuring  such  arbitrary  quantities  as 
the  torce  required  to  bend  a  strip  of 
given  si/e  through  a  certain  angle  or 
to  deflect  the  end  of  the  strip  a  gi\en 
amount.  The  tester  was  developed  to 
meet  the  need  for  a  sensitive  method 
which  would  give  consistent  \alues  of 
stiffness    independent    of    specimen     di- 


mensic)ii>    ,ind    angh'    (it    hcnduig    withni 
a    Msetnll\    wide    range. 

Electroluminescence  Explored 

I'lectrolunu'nescence,  tlie  illumination 
e.xhibited  by  a  phosphor-coated  flat  glass 
panel  when  subjected  to  an  electromag- 
netic field,  is  being  explored  for  the 
\V  estinghou.se  Lamp  Division  by  the 
two  top  scientists  in  the  field  —  Prof, 
(leorge  Destriau  and  Dr.  Joseph  Matt- 


men    began    r\pl(iiing    tile       1 


plienomcnon  in  1'*.^^,  more  than  ten 
\ear>  before  American  lighting  engineers 
suspected  its  possible  commercial  uses. 
In  this  country,  they  h.i\e  been  testing 
a  new  superior  phosphor.  The  experi- 
ments lia\('  been  reported  to  ba\e  been 
most  valuable  in  learning  more  about 
the  lighting  qualities  of  phosphors.  As 
a  commercial  lighting  source,  electro- 
luminescence is  still  just  a  pr)ssibility. 
L  nder  ordinary  conditions,  it  produces 
onl\  a  sm;dl  amount  of  light  at  verv 
t  ficiencies. 


Aluminum  Al 

Science  has  not  yet  discovered  how  to 
grow  hair  on  a  billiard  ball,  but  Gen- 
eral Electric  chemists  can  grow  a  hand- 
some head  of  white  "hair"  or  a  beard 
on  "Aluminum  Al,"  a  sheet  of  pure 
aluminum  cut  out  in  the  shape  of  a 
man's   head. 

Actually,  "Al's"  hair  is  alumimim 
oxide,  which  forms  in  a  moist  atmos- 
phere after  the  metal  has  been  scratched 


while    held     under    mercury. 

Amusing  as  he  is,  "Al's"  purpose 
is  a  serious  one  of  helping  provide  a 
better  understanding  of  the  most  effec^ 
ti\c  ways  of  using  aluminum,  which  is 
r  e  p  1  a  c  i  n  g  copper  in  man\'  critical 
applications. 

Aluminum  is  very  acti\e  and  coidd 
not  be  used  were  it  not  obliging  enough 
to  furnish  its  own  protective  coating,  a 
thin     film    of    aluminum    oxide,    which 


forms  immediately  over  a  freshly-cut 
surface  exposed  to  air.  The  film  keeps 
air  away  and  prevents  further  oxida- 
tion. 

"Al"  demonstrates  a  condition  under 
which  this  does  not  occur.  When  the 
.dumimim  smface  is  scratched  under 
mercur\,  the  film  does  not  form.  In- 
stead, the  oxide  sprouts  out  along  the 
scratches  in  an  uncontrolled  hairlike 
growth. 
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Somebody  ought  to 
speak  sharply  to  Nature 


There's  a  lot  of  loose  talk  these  days  about 
profits,  attacking  them  as  though  they 
were  evil. 

The  very  existence  of  the  world  depends 
on  profits;  the  improvement  of  the  world 
depends  on  big  profits.  A  farmer  plants  one 
potato  and  usually  gets  back  15.  Even  allow- 
ing for  all  his  costs,  that's  more  than 
1000%  profit!  He  plants  one  pound  of  corn 


and  gets  back  336  pounds— that's  33,600% 
profit.  These  are  big  profits.  Is  that  bad? 

Should  the  farmer  be  scorned  as  anti- 
social.'' Should  his  "excess"  profit  (whatever 
that  is)  be  taken  away  from  him?  Should  he 
be  told  that  from  now  on  he  must  limit  his 
"profit"  to,  say,  6%? 

To  legislate  against  profits  is  as  silly  as  to 
legislate  against  things  growing. 


Warner  &  Sivasey  is  always  interested  in  talking 
future  opportunities  to  young  men  of  ability  and 
character.  Write  Charles  Ufford. 


YOU    CAN    MACHINE    IT    BETTER,    FASTER,    FOR    LESS    WITH    WARNER   &   SWASET    TURRET    LATHES,    AUTOMATICS    AND    TAPPING   MACHINES 
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CITY  OF  TOMORROW  .  .  . 

(Continutil  from  page  J  J) 
ways  looking  for  better  ways  to  make 
the  shell — ami  it  occurred  to  me,  thijik- 
ing  in  terms  of  very  light  structure,  to 
make  a  shell  that  would  cover  the 
whole  town,  use  gas  to  support  it,  and 
then  everything  within  the  town  would 
be   completely   flexible." 

The  more  Richardson  thougiit  .iliout 
the  idea,  the  better  he  liked  it.  He 
admits  it  started  as  a  dream,  and  even 
yet  it  has  some  dream-like  qualities 
around  the  edges,  but  as  he  proceeds 
with  plans  and  discussion  he  becomes 
more  convinced  that  the  idea  is  feasible. 
Of  course,  he  would  start  in  a  small 
way,  with  a  little  dome,  and  work  up 
to  the  big,  (ir  economy-size  dome  which 
would   co\er   a   whole   town. 

(letting  down  to  the  physical  facts, 
the  dome  would,  as  originally  conceived, 
be  made  of  plastic.  Just  what  kind  of 
plastic  is  the  subject  of  current  research. 

"We  probabh  will  make  some  trial 
runs  on  both  plexiglass  and  Vinylite," 
he  said.  "It  will  take  a  lot  of  experi- 
menting, of  course,  to  find  the  ideal 
material." 

The  canopy  would  be  composed  of 
triangular  units.  Each  unit  would  be 
roughly  three  feet  to  a  side,  but  the 
triangles  would  not  all  be  uniform  in 
shape.    At  the  top  they  would  be  equi- 


lateral, but  as  the  canop\  spread  the 
triangle  would,  of  necessity,  change 
shape  to  accommodate  themselves  to  the 
cur\e  of    the   dome. 

One  of  the  next  questions,  ot  course, 
would  be  that  of  how  the  units  would 
be  held  together.  Richard.son  had 
thought  of  fusing  them,  and  it  may  be 
that  in  time,  when  all  our  towns  are 
domed,  that  will  be  the  method.  Hut 
for  experimental  purposes,  he  is  going 
to  tr\'  lacing  them  together  through 
eveylets  on  flanges  which  will  edge  each 
triangle. 

The  triangles  will  be  inflated  with 
helium,  and  probably  be  selfsealing. 
Only  enough  gas,  in  the  aggregate,  will 
be  used  to  lift  the  canopy,  without 
creating  any  pull.  That  way  it  can  be 
easily  anchored  without  danger  of  its 
pulling  up  stakes  and  floating  off  like 
a   runaway   balloon. 

The  dome  will  be  built  from  the  top 
and  center  out  to  the  edges.  As  it  was 
completed,  the  gas  would  lift  it  into  the 
air.  H\'  the  time  it  was  finished  it 
would  have  more  or  less  placed  itself 
in  position,  assiuning  work  was  started 
at  the  geographic  center  of  the  town. 

The  dome  would  rise  to  a  height  of 
a  mile  or  so  in  the  center  and  come 
down  to  within  10  or  12  feet  of  the 
ground  at  the  periphery.  Af  course, 
the  height  of  the  dome  would  be  deter- 


FOR    THE    LONG    PULL... 

IT'S  LEATHER 
PLUS   TENSION 
CONTROL 


On  the  ski  tow  it's  the 
leather  grip  of  your  ski 
mittens  plus  tension 
controlled  by  your 
hands  that  helps  you 
get  the  most  out  of 
power. 

In  modern  industry, 
the  UNI-PULL  short 
center  drive  uses  leather 
belting  and  tension  con- 
trol for  long,  trouble- 
free  power  transmission. 

That's  part  of  the 
reason  why  today  there 
are  more  leather  belt 
drives  in  industry  than 
ever  before. 


—  Tension-controlling 
motor  base 
B  —  Flat  leothe 


Headquartur*  for  Airthmntii  Power  Transmission  Data 
320  Broadway,  New  York  7,  N.  Y. 


mined  somewhat  b\  the  ciicumference, 
which  in  turn  would  be  iletermined  b\- 
the  area  to  be  covered. 

There  would  be  a  hole  in  the  top 
center  of  the  dome  to  allow  for  circu- 
lation of  air.  It,  in  turn,  would  be 
protected  by  a  platform  roof,  only 
slightly  larger  than  the  hole,  and  open 
all  around,  something  like  the  cover  on 
a  chimne\. 

The  dome  would  let  in  the  sun's 
light  and  heat,  while  filtering  out  un- 
desirable rays,  and  stopping  things  like 
rain  and  snow.  The  snow,  incidentalh', 
presents  something  of  a  problem,  one 
which  Richardson  hasn't  gotten  around 
to  coping  with  yet.  The  rain  would, 
of  course,  all  run  off  the  edges,  but  it 
wouldn't  be  wasted.  It  would  be  cap- 
tured in  reservoirs,  like  the  rain  caught 
on  the  roofs  of  Bermuda,  and  saved  for 
whatever  use  anyone  wanted  to  put  it. 

Which  leads  the  train  of  thought, 
naturally,  into  aesthetic  channels.  It  is 
gratifying  to  note  that  the  professor 
has  not  been  incognizant  of  poetic 
values. 

"I  know,"  he  laughs,  "there  are 
people  who  are  going  to  bring  up  the 
pleasures  of  listening  to  the  patter  of 
rain  on  the  roof,  not  to  mention  the 
poets  who  write  about  the  wind  and 
the  rain  in  their  hair.  Well,  we  might 
have  to  make  out  without  rain  on  the 
roof,  but  anyone  who  wants  to  make 
like  Garbo  and  walk  in  the  rain  can 
always  get  out  from  under  the  dome." 

As  for  water  to  make  lawns  and 
shrubs  and  flowers  grow,  the  rain  wa- 
ter which  runs  off  the  dome  would  be 
back,  and  everyone  woidd  have  an  auto- 
matic lawn  sprinkling  system.  The 
chief  advantage  here  would  be  the  elim- 
ination of  wasted  water.  Millions  of 
gallons  of  rain  water  which  ordinarily 
run  off  into  the  sewers  and  eventually 
to  the  ocean  could  be  impounded  and 
used  as  needed.  During  a  drouth  like 
last  summer's,  for  instance,  lawns  could 
be    kept    green    and    fresh. 

A  dome  with  a  hole  in  the  top  creates 
a  down  draft  which  would  assure  people 
of  plenty  of  fresh  air.  The  higher  the 
top  of  the  dome,  the  cooler  wovdd  be 
the  air.  This  down  draft  would  drive 
the  old  air  out  at  the  periphery,  insur- 
ing constant  circulation  of  fresh  air. 
In  the  winter  the  sun's  rays  would 
warm  the  air,  but  the  dome  would  keep 
out  the   cold   winds. 

People  would  fairly  blossom  with 
health,  Richardson  is  convinced.  With 
controlled  temperatures,  respiratory  ail- 
ments would  be  reduced  to  a  minimum. 
The  air  would  be  cleaner  and  conse- 
quently less  germ  laden.  There  would 
be  no  smoke  —  all  industrial  plants 
would  ha\e  to  be  outside  the  dome — 
and   consequently   no  smog. 

((jontinuid   on   page   48) 
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Your 

Future 
as  a 

Chance 
Vought... 


Famous  World  War  11 
Chance  Voujht  "Corsair" 


New  Charxe  Vouihl 
Navy  Twin  Jet  "Cutlas^'. 


J^-    ■^^^^^^'^^ 


\ 


Chance  Vouches  comptetely 
air  conditioned,  modern  plant. 


DIVISION         OF 
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Chance  Vought  Aircraft,  a  designer  and  builder  of  mili- 
tary aircraft  for  35  years,  offers  the  graduating  engineer 
and  scientist  an  opportunity  to  join  in  the  design  and 
manufacture  of  fighter  aircraft  and  guided  missiles. 

The  design  of  fighter  aircraft  is  constantly  being  im- 
proved as  new  materials  .and  more  powerful  engines 
become  available.  Guided  missile  design  is~in  the  pioneer- 
ing stage  and  progress  up  to  this  point,  in  our  opinion,  can 
be  compared  to  the  period  of  development  of  piloted  air- 
craft prior  to  World  War  I.  Imaginative  thinking  as  well  as 
sound  engineering  is  an  important  part  of  these  programs. 
The  young  engineer  through  his  creative  thinking  can 
rapidly  assume  a  position  of  engineering  responsibility  in 
the  Chance  Vought  organization. 

If  you  are  receiving  a  degree  in  Aeronautical  Engineer- 
ing, Mechanical  Engineering,  Civil  Engineering,  Electrical 
Engineering,  Mathematics  or  Physics,  Chance  Vought 
invites  you  to  discuss  your  future  in  these  fighter  aircraft 
and  guided  missile  programs.  Contact  your  Placement 
Director  for  an  appointment  with  the  Chance  Vought 
Aircraft  representative. 

Chance  Vought 
Aircraft 

ISD         ITS 
C:^  CHANCC  T-' 

^^  VOUOHT 

■^^^ 

Dallas,  Texas 
UNITED         AIRCRAFT         CORPORATION 
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ARCHITECTURAL  HISTORY  .  .  . 

( ('.(inlinutd  jruin  f'tii^i  '■> ) 
A  fourth  objective  Is  the  dcxclnii 
iiient  of  a  sense  of  professional  tradition 
anil  continuity  through  knowledge  ot 
the  aims  and  acconiplishiiients  of  dis 
tingiiished  predecessors.  Physicians  still 
incorporate  the  Hippocratic  oath  in 
their  medical  code  of  ethics.  From  some 
knowledge  of  the  medical  achievements 
of  Avicenna,  Versalius,  and  others,  the\ 
derive  inspiration  and  an  awareness  oi 
their  professional  heritage.  So  from 
study  of  the  architectural  achievement^ 
of  Ictinus,  Pierre  de  Montereau,  Mich- 
elangelo, and  Wren,  the  embryonic 
architect  develops  a  sense  of  belonging 
to  a  great  professional  tradition,  a  tra- 
dition rich  in  its  service  to  mankind. 

At  the  University  of  Illinois  the 
courses  in  History  of  Architecture  arc 
organized  to  constitute  a  methodical 
chronological  survey  stretching  from  an- 
tiquity to  the  present.  This  is  onl\    one 


Located  in  a  business-residential  neighborhood,  the  River  Grove 
the  Illinois  Bell  Telephone  Company  is  an  example  of  the  plann 
ing  that  has  regard  for  its  surroundings.  (Courtesy  of  Illinois  Bel 


_  _  _  office  of 
s  an  example  of  the  planned  build- 
igs.  (Courtesy  of  Illinois  Bell) 


An  interior  vievi/  of  the  north  cell  block  at  the  Illinois  State  Penitentiary, 
Pontiac.  This  is  an  example  of  the  clean  functional  form  that  modern 
architectural  design  may  take.  (Photo  by  Herbert  George  Studio) 


of  several  possible  methods  of  procedure, 
but  it  seems  the  one  best  suited  to  the 
aims  of  the  courses  in  the  opinion  of 
the   present  staff. 

The  undergraduate  courses  number 
four.  They  begin  in  the  second  half  of 
thct  sophomore  year  and  continue 
throLigh  the  first  half  of  the  upper  jun- 
ior (i.e.  fourth)  year.  The  first  deals 
chiefly  with  the  architecture  of  Egypt, 
West  Asia,  Greece,  and  Rome,  or  from 
the  beginning  of  social  history  to  the 
time  of  Constantine ;  the  second  with 
the  medieval  period  or  the  architecture 
of  the  Early  Christians  and  Byzantine 
civilization,  that  of  the  Early  Moslems 
and  that  of  Europe  during  the  Roman- 
esque and  Gothic  eras;  the  third  with 
the  Renaissance,  Mannerist  and  Baro- 
i|ue  periods  in  Europe  and  the  Amer- 
icas; the  fourth  with  the  architecture 
of  the  nineteenth  and  twentieth  cen- 
tinies  In   Europe  and  America. 

Throughout  the  courses,  emphasis  Is 
upon  the  lessons  to  be  derived  from  the 
past  and  not  upon  styles  of  architecture 
pel  SI'  or  upon  the  use  of  these  styles 
tor  the  present-day  conditions.  We  have 
learned  that  the  architecture  of  a  peo- 
|ile,  like  Its  music.  Its  art,  its  literature, 
must  grow  out  of  the  aspirations  of  the 
people  and  the  specific  conditions  of  the 
environment.  We  cannot  force  the  func- 
tions of  the  present  into  the  architec- 
tural shells  of  another  age  without  arch- 
itectural and  economic  sacrifices.  We 
now  perceive  that  behind  the  colorful 
nineteenth  century  "battle  of  the  styles" 
two  high  significant  systems  of  construc- 
tion evolved — both  In  Chicago.  We  see 
In  this  same  century  the  advent  of  a  pro- 
fessional organization,  the  American  In- 
stitute of  Architects,  and  the  consequent 
lessening  of  some  of  the  hazards  of  com- 
( Crintiniicd   on    page   60} 
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Whenever  fastening  problems  arise... 


Consider  ELASTIC  STOP  NUTS 


lOOK  FOR    g-ri^    THE  RED 
LOCKING   COLLAR 

It  is  threadless  and  resilient.  Every  bolt  impresses 
'but  does  not  cut)  its  full  thread  contact  in  the 
Rpd  Elastic  Collar  to  fully  grip  the  bolt  threads. 
In  oddition,  this  threading  action  properly  seats 
the  metal  threads  — and  eliminates  axial  play 
between  bolt  and  nut  threads.  All  Elastic  Stop 
Nuts— regardless  of  type  or  size— lock  in  posi- 
tion anywhere  on  a  bolt  or  stud,  maintain 
accurate  adjustments  and  seal  against  liquid 
seepage.  Vibration,  impact  or  stress  reversal 
does  not  disturb  prestressed  or  positioned  set- 
tings. 


Whenever  fastening  presents  a  problem  — ESN  A  is  ready  with  a  quick 
answer.  More  than  3()()()  types  and  sizes  of  self-locking  vibration-proof 
fasteners— plus  the  "know-how"  of  ESNA  engineers— are  available  here 
at  ESNA. 

ESNA  has  long  been  known  as  "design  headquarters"  for  self-lock- 
ing fasteners.  Accepted  by  Army.  Navy  and  Air  Force,  virtually  every 
aircraft  built  in  the  past  decade  has  been  Elastic  Stop  Nut-oquipped.  On 
tlic  railroads,  in  the  oil  fields,  on  automobiles  and  construction  equip- 
ment. Elastic  Stop  Nuts  manufactured  to  exacting  quality  control  stand- 
ards, are  doing  specialized  jobs  every  day. 

Be  familiar  with  the  design  help  ESN.\  oflers.  Write  us  for  details 
on  Elastic  Stop  Nuts.  Elastic  Stop  Nut  Corporation  of  America,  23.30 
\au\hall  Road,  Union,  N.  J. 


ELASTIC  STOP  NUT  CORPORATION  OF  AMERICA 


GANG 
CHANNEL 


fcjfl  IIICU  C^_         ANtUOB  I^bB  ""-"  Ar^*       SPLUSE        tX^       CLINCH        ^ f«^ 

,«l|jl^  TENSILE  edits  mm     TOIPEIHTCRF.    %jt  ^  Nl  F^i 

DESIGN        HEADQUARTERS        FOR        SELF-LOCKING        FASTENERS 
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THE  MICROPHONE  .  .  . 

(IJonlinitid  jriim    f>tii;c   22) 

where  each  participant  has  a  micro- 
phone; (6)  in  broadcast  and  television 
remotes ;  ( 7 )  on  programs  and  an- 
nouncements on  remotes  where  a  rug- 
ged nucrophone  is  required  which  will 
not  be  boomy  when  worked  close;  (S) 
in  sportcasting  where  a  light  rugged 
microphone  is  required;  ('))  in  out-of- 
door  remotes  of  all  kinds  where  tiie 
microphone  will  be  subjected  to  weath- 
er; (10)  for  news  e\ents  where  small 
nucrophones  will  not  hide  speaker;  (11) 
on  inter\iew  programs  where  a  light- 
weight microphone  facilitates  quick  and 
easy  handling. 

The  RCA  77-1)  high-fidelity  micro- 
phone provides  a  choice  of  directional 
pattern  in  AM,  FM,  and  TV  studios. 
As  a  bidirectional  microphone,  it  can  be 
used  in  place  of  the  44-BX  with  some 
loss  of  high  frequency  response.  As  a 
iinidirection  microphone,  the  77-D  may 
be  used  to  advantage  in  the  following 
applications:  (  I  )  on  general  programs 
and  studio  announcements;  (2)  on  tele- 
vision booms — the  required  amount  of 
microphone  movement  is  reduced,  the 
pick-up  of  unwanted  sound  back  of  the 
microphone  is  reduced,  and  the  working 
distance  to  the  microphone  is  increased  ; 
( .^  )     where    it    is    desirable    to    cover    a 


l.iigf    .nea    with    a    single    iiiicrophone ; 

( 4 )  where  studio  acoustics  are  more 
li\e  than  optimum;  (5)  where  it  is  de- 
sirable to  elinunate  audience  noise  origi- 
nating behind  the  microphone;  (6) 
where  the  directional  pattern  permits 
orientation  to  eliminate  undesirable  re- 
flections; (7)  where  the  announcer 
must    work    close    to    the    microphone; 

(5)  on  general  programs  and  announc- 
ing in  remote  locations  ;  ( '' )  tor  plays, 
stag  e  presentations,  banquets,  news 
e\ents  where  it  is  desirable  to  reduce 
the  pick-up  of  sound  behind  the  micro- 
phone; (10)  where  the  directional  prop- 
erties will  help  to  reduce  the  effects  of 
an  o\erly  ie\erberant  location.  As  a 
7i(iii-ilirn  tiontil  microphone,  the  follow- 
ing applications  are  suggested:  (1)  for 
announcing  in  studios  and  remotes 
where  the  announced  must  work  close 
to  the  microphone;  (2)  on  out-of-door 
programs  where  the  microphone  need 
only  be  protected  against  rain.  The 
77-1)  is  extremely  versatile,  and  experi- 
ence has  shown  that  its  characteristics 
may  be  adjusted  to  ciner  almost  any 
pick-up  condition. 

The  ]VII-62l¥i-(j  offers  outstanding 
performance  as  a  public  address  micro- 
phone. Its  relatively  wide  frequency  re- 
sponse, high  sensitivity,  and  attractive 
appearance  also  readly  adapt  it  for  use 
as   a    "talk-back"   microphone    in    broad- 


cast studios.  It  IS  well  suited  to  the  re- 
(juirements  of  a  program  director's  mic- 
rophone, or  it  ma)'  be  used  for  emer- 
genc\    announcements. 

The  \II-6204-C  microphone  is  of 
new  design,  as  compared  with  other 
RCA  varacoustics  which  it  resembles. 
A  slide  adjustment  which  changes  the 
ph\sical  characteristics  of  the  lab\rinth 
jiermits  a  choice  of  nondirectlonal,  bi- 
directional, or  unidirectional  operation. 
In  addition,  three  variations  between 
the  unidirectional  and  bidirectional  pat- 
tern may  be  obtained.  The  varacoustic 
microphone  is  suitable  for  public  address 
use  under  high  reverberator)'  conditions 
and  for  stage  pick-ups  where  auditorium 
noises  are  to  be  kept  to  a  minimum.  As 
an  economy  microphone  it  may  also  be 
used  for  similar  broadcast  applications 
when   shock   mounting   is   not    required. 

The  main  "trunk"  of  microphone  de- 
velopment already  has  been  explored. 
There  are  many  branches,  however, 
which  have  not  figured  extensi\'ely  in 
broadcast  applications.  True,  progress 
has  not  always  been  direct  but  there 
have  been  surprisingly  few  retrogres- 
sions. The  objective  of  microphone  de- 
sign has  a  1  w  a  y  s  been  to  meet  the 
conditions  established  by  usage.  So  far 
there  has  been  a  satisfactory  solution 
for  ever\    problem   presented. 


Elimination  of  wasteful  friction  is  a  constant  battle  con- 
fronting Industry.  Out  on  the  job  .  .  .  irrespective  of  your 
engineering  role  .  .  .  you'll  be  coming  to  grips  with  this 
problem. 

In  the  past.  Industry  has  learned  to  rely  upon  SDI[F"  for 
practical  solutions  to  anti-friction  bearing  problems. 

In  the  future  —  more  than  ever  before  —  engineers  can 
look  to  S^jr'  for  the  finest  in  bearings,  plus  help  in  putting 
the  right  bearing  in  the  right  place.    '^" 

SKF  INDUSTRIES,  INC.,  Philadelphia  32,  Pa. — 
manufacturers  of     S-jJ^   and   HESS-BRIGHT   bearings. 


THE  WORLD'S   MOST  COMPLETE   LINE  OF 

PURE  WATER  STILLS 


Barnstead  Laboratory  and 
Industrial  Water  Stills 
produce  water  of  unvary- 
ing consistency  and  un- 
matched purity.  Easy  to 
operate,  easy  to  clean, 
they  provide  pure  water 
at  low  cost.  The  proven 
standard  of  the  scientific 
and  industrial  world,  Barn- 
stead  offers  over  100  sizes 
and  models  to  meet  any 
pure  water  requirements. 


Write  Today 
for  Literature 


45  Lanesville  Terrace 

Forest  Hills 

Boston  31,  Mass. 
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As  you  look  toward  your  future  employment, 

you'll  have  many  questions  to  consider.  We 
believe  we  can  give  you  some  interesting  facts 
which  may  help  you  find  the  answers. 

We'd  like  to  tell  you  about  the  electrical 
industry  and  where  it's  going.  More  specifi- 
cally, we'd  like  to  tell  you  about  Square  D 
and  what  we  have  to  offer. 


GEORGIA  TECH,  ILLINOIS,  IOWA  STATE, 
MICHIGAN,  OHIO  STATE,  PENN  STATE,  PUR- 
DUE, TEXAS  A  &  M,  WISCONSIN  — for  years, 
Square  D  has  been  looking  to  these  great 
schools  for  its  engineering  talent.  Electrical, 
mechanical,  industrial  and  general  engineers 
—  all  make  up  the  Square  D  team.  It's  a  strong 
team  —  one  we  think  you'd  like  to  be  a  part  of. 


^^^'^M^  -gj 


*•■  your  copy 
''"ointed 

°PP°^funities.  ^ 


^^^/i<in.,. 
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RICHARDSON  .  .  . 

(('.untiinivd  from   pngc  33) 

"The  lU'w  architecture  should  retlcct 
the  appropriate  use  ot  material  ami 
structural  niethoii.  It  should  fuse  the 
basic  concept  ot  scheme  with  the  state- 
ment ot  buiidinj;  purpose.  It  should  in- 
corruptibly  attempt  to  reduce  the  com- 
plex huildiiiK  formulas  to  simplest 
terms.  " 

''It  will  serve  the  basic  shelter  lucds 
for  man's  biological,  emotional,  and 
constructive  functions,  but  at  the  same 
time  it  must  recognize  the  inevitabh 
changing  needs  within  the  shelter.  It 
will  recognize  that  man  and  nature  will 
remain  constant  but  all  other  factors 
are  variable." 

"The  new  architecture  must  be  beau- 
tiful. It  will  complement  nature,  man, 
and  the  artificial  environment.  And 
this  beauty  will  not  come  in  the  false 
traditional  emotional  concept  of  beauty 
incurred  by  erroneous  concepts  of  style 
and  the  quest  for  spurious  prestige.  It 
will  be  a  beauty  of  order,  a  natural 
beauty  with  every  element  in  its  proper 
place,  properly  related  to  every  other 
element  and  the  whole  assemblage, 
which  is  an  integrated  complement  e.\- 
pre.ssing  the  fundamental  idea  and  pur- 
pose of  the  structure." 

"In  short,  the  new  architecture  will 
be  a  natural  manifestation  of  demands 


an 


II  r  (■  II  i  g  e  n  t    answers    to    those 
emaiuls." 

"As  man  constantly   attempts  through 
cience  to  answer  the   riddles  of  nature. 


v^ 


PROF.   RICHARDSON 

so  will  architecture  attempt  to  find  na- 
ture's principles  of  structure  and  orderly 
beauty.  In  so  doing  he  will  create  an 
exciting  new  world  in  which  to  live." 
While  in  school,  Richardson  was 
awarded  s  e  v  e  r  a  1  prizes  and  awards 
among  which  were  the  Spiering  Prize 
(National   Junior    Prize)    and    First 


partners  in  creating 

3 
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•  There's  a  K&E  slide  rule  for  every  purpose.  Whether  designed 
to  meet  the  modest  needs  of  the  beginner  or  the  exacting  require- 

u 
r 

^^J^ 

^■"■^ 

ments  of  professionals,  all  K&E  rules  feature  "built  in"  accuracy 
and  reflect  the  skill  and  craftsmanship  of  America's  most  experi- 
enced slide  rule  manufacturer. 

KEUFFEL  &  ESSER  CO. 

NEW   YORK    •    HOBOKEN,   N.   J. 

Chicago  •  St.  louis  •  Detroit  •  Son  Francisco  •  los  Angeles  •  Montreal 

s 
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-Award — Ryerson  Tra\eling  Scholarship 
competition.  He  was  also  elected  to 
.Scarab  architectural  fraternity  and  Tail 
Beta  Pi.  After  school  he  won  the  Chi- 
cago Tribune  competition  (.?  years) 
•  ind  National  Mention  in  NAHH  house 
competition,    19S(). 

Professor  Richar<ls(in,  who  is  mar- 
ried and  has  three  children,  has  visited 
during  his  work  and  study,  England, 
I'' ranee,  Italy,  French  Morocco,  Al- 
geria, Tunisia,  Egypt,  Palestine,  Cor- 
sica, Denmark,  Sweden,  and  Holland, 
the  Ti'di  salutes  Professor  Ambrose 
.M.  Richardson  for  his  work  in  the  past, 
and  wishes  him  the  best  of  luck  in  his 
future  endeavors  in  the  field  of 
architecture. 

CITY  OF  TOMORROW  .  .  . 

( (j<jntiiiiuii   from    piigi'   3S) 

Life  under  a  dome  would  eventually 
icsult,  as  a  matter  of  course,  in  some- 
thing entirely  different  in  the  way  of 
houses,  Richardson  believes.  Without 
rain  or  snow  or  even  a  heavy  dew,  we 
would  have  no  need  of  roofs.  The  only 
reason   for  walls  would   be   for  privacy. 

"That's  the  trend  in  architecture  any- 
way, "  Richardson  points  out.  "Build- 
ings must  adjust  themselves  to  their 
uses.  Hospitals  and  schools  built  25 
years  ago  are  already  obsolete.  Take 
schools,  for  example.  Their  design  was 
based  around  the  idea  of  the  class  room 
where  students  sit  in  rows  of  desks  and 
face  a  teacher.  But  with  audio-educa- 
tion, and  TV  education  coming  along, 
there  is  no  more  reason  for  the  school 
to  follow  the  same  pattern  than  there 
was  for  the  first  automobiles  to  follow 
the  pattern  of  the  buggy.  The  same  is 
true  of  the  home." 

Of  course  there  are  some  problems 
which  haven't  been  solved  yet,  Richard- 
son is  quick  to  admit.  Problems  such 
as  how  to  de-ice  the  dome  in  case  it 
freezes,  and  what  to  do  about  snow 
piling    up. 

Right  now,  Richardson  is  seeking 
someone  to  finance  his  experiments.  He 
is  thinking  of  appealing  to  the  plastic 
manufacturers,  and  he  may  invite  the 
American  and  National  Baseball 
Leagues  to  get  in.  Because  he  plans  to 
start  out  with  small  domes  that  would 
co\er.  say,  a  baseball  park,  and  he 
points  out  that  it  wouldn't  take  many 
raineil-out  Sunday  games  to  pay  for  a 
,^1(1(1,1101)  dome.  Further,  they  could 
play  ball  the  year  around  if  they 
wanted    to. 

Richardson  and  his  students  will 
conduct  their  first  experiments  on  the 
campus,  with  a  dome  that  will  cover 
about  an  acre.  From  that  they  can 
learn  a  lot  about  the  problems  to  be 
o\ercome.  They  will  go  on  to  bigger 
ami  better  domes,  and  who  knows, 
some  day  you  may  live  under  one.  Your 
gr.iml father    laughed    at    Edison. 
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What  Can 

Phillips  Offer 

the 

Technical 

Graduate? 


Of  the  more  than  22,000  employ- 
ees of  Phillips  Petroleum  Com- 
pany, 2200  are  technical  graduates 
. . .  chemists,  physicists,  geologists, 
and  virtually  every  classification 
of  engineering  specialist. 

So  versatile  is  petroleum  as  a 
raw  material,  and  so  complex  are 
the  processes  whereby  it  is  brought 
from  the  ground  and  converted 
into  finished  products,  that  its 
utilization  requires  technical  men 
of  the  very  highest  corppetcnce  in 
research,  exploration,  production, 
refining,  chemical  manufacturing, 
and  transportation.  To  the  tal- 
ented technical  graduate  Phillips 
offers  a  chance  for  on-the-job  train- 
ing, and  assignments  of  responsi- 
bility and  importance. 

Phillips  has  been  and  still  is  pri- 
marily a  producer  ot  motor  tucls 
and  lubricants.  But  today's  rapid 
expansion  in  new  fields  ot  petro- 
chemicals antl  high  polymers  offers 
unique  opportunities  tor  ambitious 
engineers  and  chemists. 

We  invite  qualified  men  to  write 
to  our  Employee  Relations  De- 
partment tor  information  about 
opportunities  with  our  company. 


PHILLIPS 

PETROLEUM 

COMPANY 

Phillips  Chemical  Company, 
a  Subsidiary 

Bartlesville,  Oklahoma 
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KORNACKER  .  .  . 

(IJontinutd  jiiiiii  fitigc  32) 
of  the  floor  anil  the  top  of  the  ceiliiiji 
below  it,  tormiiij;  a  plciumi  chamber, 
through  which  the  heat  is  emitted.  The 
structural  steel  used  weighs  11.2  pounds 
per  square  foot,  which  is  very  light 
compared  to  ordinary  structural  steel 
which  varies  from  20-25  pounds  per 
square  foot.  The  use  of  this  special 
steel  and  fireproof  vermiculite  plaster 
tor  the  walls,  reduces  greatly  the  weight 
of  the  entire  structure. 

Working  with  the  architectural  firm 
of  Keck  and  Keck,  Mr.  Kornacker  de- 
signed the  Prairie  Courts  at  26th  and 
Prairie,  for  the  Chicago  Housing  Au- 
thority. They  are  composed  of  one  14- 
stor\  building,  and  three  7-story  build- 
ings. No  bricks  are  used  in  the  construc- 
tion except  along  the  windows.  Walls  of 
the  buildings  are  of  exposed  concrete 
and  flat  slab  construction.  The  14  story 
building  involved  special  wiml-bracing 
problems,  which  were  solved  by  reduc- 
ing the  thickness  of  the  concrete  slab 
floors,  as  the  height  of  the  building  in- 
creased. The  structure  is  of  reinforced 
concrete  with  clear  glass  between  col- 
vmins.  Borings  made  before  construc- 
tion showed  that  a  high  compressible 
layer  of  peaty  clay  was  present  in  the 
sub-strata,  making  it  neccssarry  to  drive 
tremendous    piles,    each    capable    of    a 


capacity  of  So  tons,  down  to  betl  rock. 
Occurrence  of  peat\  cla\  in  Chicago  is 
caused  by  man\  underground  springs, 
which  are  a  product  of  Ice  Age,  and 
make  construction  ut  t.ill  buildings  \er\ 
diflicult. 

Another  CHA  project  Mr.  Korn- 
acker designed  is  the  Harrison  Courts, 
at  Harrison  and  Francisco,  on  which 
he  worked   with    PACK  Associates. 

Another  engineering  feat  accomplished 
b\-  Mr.  Kornacker  was  the  construc- 
tion of  the  Lunt-Lake  Apartments,  the 
tallest,  reinforced  brick  buildings  in  the 
world.  The  sister  apartments  to  Lunt- 
Lake  are  the  Winchester-Hood  (jarden 
Apartments,  which  are  of  the  same  con- 
struction, but  not  as  tall.  Structures  of 
reinforced  concrete  seem  to  be  the  com 
ing  trend  in  apartment  construction. 

A  building  recently  erected  with  thi 
help  of  .Mr.  Kornacker  is  the  College  of 
Dentistry  and  Pharmacy  located  at  the 
University  of  Illinois  Medical  Center  in 
Chicago.  It  is  a  6  story  structure  hous- 
ing laboratories,  clinic  rooms,  a  huge 
auditorium,  and  lecture  halls.  An  im- 
portant structural  feature  are  the  56 
foot  long  clear  spans  for  construction 
of  labs  without  interferring  beams  or 
supporting  columns.  The  top  structure 
is  strengthened  with  200  foot  trusses. 
Welded  vierendeel  trusses  in  the  roof 
and    attic    floor   add   to   the   supporting 


strength.  Ilie  outside  ot  the  builduigs 
is  finished  in  brick  with  modern  func- 
tional  design. 

(  )ne  of  the  first  ot  the  realK,  mod- 
ern |iartments  to  be  built  in  Chicago  is 
the  Promontor\'  Apartments  at  35,^0 
South  Shore  Drive.  Built  in  l')47,  it 
was  the  first  tall  apartment  building  to 
be  erected  since  the  m.SO's.  This  impres- 
sive structure,  designed  b\'  Mr.  Korn- 
acker is  composed  of  reinforced  concrete 
with  21  stories.  The  cement  used  in 
the  structure  is  of  air-entraining  t\pe 
to  improve  durabilitv  in  exposed  con- 
crete. The  building  has  radiant  heating 
with  pan-joist  construction  in  the  ceil- 
ings. This  building  was  the  first  of  its 
tvpe  to  be  worked  by  Mies  van  der 
Robe. 


A  drunk  was  leaning  against  a  build- 
ing. A  cop  growled,  "Move  on,  move 
on.  W^hat  do  you  think  your'e  doing — 
holding  up  that  building?" 

The  drunk  staggered  away  and  the 
building  fell  down  on   the  cop. 

An  infant  was  awakened  from  a 
peaceful  slumber  in  a  hospital.  Looking 
down  at  his  raiment,  he  yelled  over  to 
the  occupant  of  the  next  crib : 

"Did  vou  spill  water  on  mv  diapers?" 

"Navv." 

"Humm.    Musta  been  an  inside  job." 


:rrl(?Kl?tn;irH«E^/S^'^"-j(-^W- :•"''■  ."■'''''  ■* 


Tde  wonders  of  the  ocean's  floor  ^.^  duplicated  in 

two  giant  tanks  at  Marine  Studios,  at  Marineland,  Fla.  More  than 
30,000  live  undersea  specimens  are  presented  in  their  natural  setting, 
and  into  these  tanks  are  pumped  more  than  7,000,000  gallons  of  sea 
water  per  day. 

Okolite-Okoprene  cable  was  selected  as  the  most  reliable  means  of 
supplying  power  to  the  motors  which  pump  this  water.  Power  is 
taken  from  a  2300-voIt  circuit  and  stepped  down  to  220-110  volts, 
for  motors  ranging  from  '/(  to  30  h.p. 

The  corrosive  influence  of  salt  water  and  salt  air  has  virtually  no 
effect  on  the  tough  Okoprene  sheath  which  protects  Okolite-Okoprene 
cable.  ^     ^     ^ 

Tough  jobs  are  the  true  test  of  electri- 
cal cable  .  .  .  and  installations  on  such 
jobs  usually  turn  out  to  be  Okonite. 


insulated  wires  and  cab/es 
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INTERNAL 
TRI-POINT  MICROMETER 


W«  \'  A  new  contribution  to  accuracy 
and  production  from  Brown  &  Sharpe;  for 
measuring  bores  or  holes  directly  —  without 
masters,  reads  like  a  conventional  micrometer. 
Eliminates  many  expensive  plugs  and  setting 
rings.  Sixteen  sizes  to  measure  from  .275" 
to  4.000".  Extensions  are  available  to  facili- 
tate measuring  deep  holes.  Write  for  illus- 
trated Bulletin.  Brown  &  Sharpe  Mfg.  Co., 
Providence  1,  R.  I.,  U.S.A. 


BROWNS  SHARPE  m 
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What 
Are  They? 

I    I  Thrust  bearings 
I     I  Clutch  disks 

I — I  Grinding 
' — '  wheels 

\    I — I  Ceramic 


insulators 


U 


The  correct  answer  is  grinding 
wheels,  shown  as  they  emerge  from 
the  electric  kiln. 

Not  ordinary  grinding  wheels, 
however.  They  are  Norton  New- 
Process  Wheels  —  made  by  modern, 
streamlined,  j)recision  metiiods  de- 
veloped by  Norton  engineers. 

A  Big  Step  Forward 

This  new  process  involves  ad- 
vanced equipment,  new  manufactur- 
ing techniques,  and  close  quality 
control  during  every  step  of  grinding 
wheel  production.  As  a  result, 
Norton  New-Process  Wheels  are  pro- 
duced to  a  degree  of  structural  uni- 
formity never  before  possible. 

This  increa.sed  uniformity  means 
extra  assurance  of  consistent  grind- 
ing action  throughout  each  wheel 
and  from  wheel  to  wheel.  Which,  in 
turn,  means  more  evenly  wearing, 
longer  lasting  wheels  —  together 
with  more  cutting  action  per  wheel 
and  per  dollar. 

In  addition,  the  built-in  balance 
of  Norton  New-Process  Wheels  cuts 
down  vil)ration  and  enables  them  to 
hug  the  work  more  closely,  assuring 
smoother,  belter  grinding  jjerform- 
ance. 

A  wide  range  of  wheels  employing 
both  .\Ll'.\'l)l'M*  (aluminum  oxide) 
and  CKVSTOLON*  (silicon  carbide) 
abrasives  are  made  by  thenewprocess. 

Looking  Ahead  With  Norton 

Geared  to  industry's  constantly 
expanding  needs,  Norton  Conqjany 
serves  every  manufacturing  field  by 


"making  l)ettcr  products  to  make 
other  ])roducts  better."  Young  men 
j)lanning  technical  careers  are  in- 
vited to  consider  the  established 
leadorshi|)  and  far-ranging  scope  of 
the  Norton  \vorld-\\  ide  organization. 


Send  For 

Additional 

New-Process 


Facts 


ond    performance 


Recent  Norton  litera- 
ture gives  further  de- 
tails on  this  important 
advancement  in  grind- 
ing wheel  manufacture 
Write    for    your    free   copy. 


John  J.  Amero,  M.  S.,  Cer.  Eng..  North  Carolina 
State  '38,  checks  duplication  of  grinding  wheel 
grade  with  the  aid  of  an  oscillograph.  John  has 
been  working  on  the  development  of  Norton  "New 
Process"  wheels. 

•Trode-Morks  Reg.  U.  S.  Pat.  Off .  and  Foreign  Coontr iei 


NORTON 


(u\3kincf  beffer  products  fo  make  other  products  better 

V     BRIHOIHG  WHEELS  I    '-;'    OILSTONES  r|J--    OBR/ISIVE   PUPER  «  CLOTH  C      ^L 


REFRaCTORIES.  POROUS  MEDIUMS  8  LaBORATORV  WARE 
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GRINDING   8    LSPPING   MSCHINES    ''^•iP^\     BORON  CARBIDE   PRODUCTS 


NORTON  COMPANY,  WORCESTER  6,  MASSACHUSETTS 
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ILLINI  ARCHITECTS  .  .  . 

((Jontinutd  from  pttgc  30) 
ability  to  provide  more  diverse  and  more 
specialized  facilities.  Then,  too,  such 
critics  overlook  the  tact  that  a  growing 
nation  ileniands  an  expanding  profes- 
si<in,  which  in  turn  recpiires  the  training 
i)t  enough  personnel  to  suppl\  the  es- 
sential services  it  needs.  The  solution 
consists,  therefore,  not  in  reducing  all 
schools  to  comfortable  intimacy,  but  in 
a.ssuring  an  optimal  quantity  and  qualit\ 
of  instruction.  It  is  apparent  that  the 
people  of  Illinois  retpure,  for  their  own 
physical  well-being  and  for  the  educa- 
tion of  those  of  their  youths  who  re- 
spond to  the  challenge  of  architecture,  a 
professional  school  of  architecture  whose 
si/e  and  excellence  is  commensurate 
with  their  neeti  and  destin\'.  This  is  the 
only  proper  goal  towards  which  the 
Department  of  Architecture  of  the 
I  mversitv  of  Illinois  should  strive. 


Voter:  "Why,  I  wouldn't  vote  for 
\()u  if  you  were  St.    Peter  himself." 

Candidate:  "If  I  were  St.  Peter,  you 
couldn't  vote  for  me — you  wouldn't  be 
in    my    district." 

^^  *  » 

She:    "Only    a    mother    could    love    a 

face   like  yours." 

He:  "I'm  about  to  inherit  a  fortune." 
She:     "I'm    about    to    become     a 

mother." 


THE  DRY  LAB  .  .  . 

( (liiiitiniu  (t   jroiii    pd^i    30) 
p(jwer,   all   still    rcni.iin   to   be   perfected. 
Each  new    inxention  open>  another  field 
of  stuiK. 

The  \ast,  almost  untapped  resources 
of  Siberia,  China  and  Korea  are  a  chal- 
lenge to  the  mining  engineer.  South 
America  not  only  has  many  undeveloped 
resources  for  mining,  but  cries  for  de- 
\  elopment  of  all  types  of  communica- 
tion. The  condition  of  world  commerce 
is  in  proportion  to  the  use  made  of  re- 
sources and  the  L  luted  States  is  being 
depended  upon  to  supph'  not  onl\  the 
capital  needed  but  also  the  men  who 
have  the  skill  and  knowledge  so  \  ital 
to  success  in   handling  the  situation. 

Reconstruction  of  wartime  devasta- 
tion demands  engineers  of  all  kinds. 
Manufacturing  is  necessarily  increasing 
constantly.  New  industries  must  be  de- 
vised in  some  cases  to  save  battered 
countries  from  disaster.  Ail  this  means 
new  demands  on  engineering  not  only 
for  an  increase  in  engineers  but  also 
an  output  of  new  ideas  which  must 
constantly  be  improved. 

At  once  the  oldest  and  the  youngest 
profession,  engineering  is  limited  only 
by  the  laws  of  nature  on  which  research 
is  constantly  being  done,  unceasingh 
disclosing  new  realms  of  work  for  the 
originality  and  imagination  of  the  en- 
gineer. 


A  farmer  and  a  professor  were  shar- 
ing a  seat  on  a  train.  It  was  getting 
lonesome  so  the  farmer  started  a  con- 
\  e  r  s  a  t  i  o  n  and  they  soon  became  a 
friendly  pair. 

"Let's  ha\e  a  game  of  riddles  to  pass 
the  time,"  said  the  professor.  "If  I  have 
a  riddle  that  \()u  can't  guess  \ou  give 
me  one  dollar  or  vice  versa.  ' 

".All  right,"  replied  the  farmer,  "but 
since  you  are  better  educated  than  I 
am,  do  you  mind  if 
fifty  cents?" 

"OK,"     rejilied     tin- 
go    first." 

"Well,  what  animal  has  three  legs 
walking  and   two   legs   flying?" 

"I  don't  know.  Here's  your  dollar. 
What's  the  answer?" 

"I  don't  know  either.  Here's  your 
fifty  cents,"  replied  the  farmer. 

Crossword  Answer 


I    oidy    gi\e    you 
|irofessor,    "You 
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Another  COMMUNITY  REFRIGERATION  CENTER 
Developed  with  Frick  Jfteftigemtl^^M 


In  1927  the  Carthage  (Missouri)  Ice  &  Cold 
Storage  Company  was  operating  a  30-ton  ice 
tanlc. 

Today  the  modernized  plant  makes  110  tons 
of  ice  per  day;  has  a  dozen  city  and  country 
routes,  Ices  railway  cars  and  trucks;  rents  2,800 
lockers;  freezes  up  to  200,000  pounds  of  eggs, 
poultry,  strawberries,  boysenberrtes,  and  packing 
house  products  daily;  operates  600,000  cubic 
^oet  of  freezers  and  coolers.  The  office  is  air  con- 
ditioned. 

All  the  cooling  loads  are  carried  by  ten  large 
Frick  refrigerating  machines. 
~^  "        Another  example  of  a  pros- 
'  '        "  "       perous     COMMUNITY     RE- 
FRIGERATION CENTER  de- 
veloped with  Frick  Refrlgera- 


m 


The  Frick  GrnAuntr  Train- 
irtf^   Cniirsr   in    Rrjri<icration 

,md  Air  Om,lili„tunfi.  ojirr- 
nlr.l  ,nrr  31)  \>;n-.  nffrrs  „ 
rar,;r  in  „  uruuin^  ,M,/»s(r>. 


1^ 
of   (he   Ten    Frick   Arr 
jresiors  at  the  Carthage  Plant 


Save  25% 

by  having  the  monthly  Technograph 
mailed  to  your  home. 

The  cost  to  you  is  only  75c  for  4  issues 
(Feb.  through  May)  or  $1.50  for  8  issues 
(Feb.  through  May  and  Oct.  through  Jan.) 

All  you  need  do  is  clip  and  mail  the  coupon 
below. 
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What'8  Hiippeninij  at  CKUCIBLE 


ii/jdiif  .slciiiifcss  I'urfciin  >v<i//s 


Modern  coii^truclion  methods  have  chunked  walls  from  tlie 
self-supporting  tyi)e  lo  a  mere  coNering  which  does  not  sup- 
port its  own  weight  lor  more  than  one  or  two  stories.  Hence 
the  definition  of  "curtain  wall":— the  facing  or  enclosure  of 
the  structural  steel  frame.  This  frame  supports  the  entire 
weight  of  modern  huildings. 

The  need  has  existed  for  a  covering  that  would  not  only 
clothe  the  building,  but  he  lightweight,  economical  and 
space  saving.  Because  these  requirements  are  more  than  ade- 
quately met  with  stainless  steel  curtain  wall  construction, 
this  method  is  becoming  increasingly  popular  with  cost  and 
space  rons(  iou~  owners,  builders  and  architects. 


fflP 

"siindw'nh" 


\^ 


^=M^ 


Stainless  s>eel  sheet  toeing 


8  go  eipondrd  melol  chonnel 


/lie  C/UK.'/IJIf  "sumlwiih'-oiih  ir  lliirh 

(nin  /)!■  /ess) 
Crucible  stainless  steel  curtain  wall  panels  are  in  the 
form  of  6-inch  thick  "sandwic  lies".  The  facing  consists  of 
Hanged,  light-gauge  stainless  steel  ?heets  with  a  factory, 
or  site-fabricated,  sandwich  consisting  of  cellular  glass 


in^ulation  between  two  layers  of  concrete  with  connect- 
ing reinforcing.  Crucible  18-8  stainless  as  the  outside  face 
offers  excellent  resistance  to  weatlier  and  (ire  while  pro- 
viding eternal  beauty  with  a  minimum  of  maintenance; 
the  inside  face  can  be  fiiiisiied  or  painted  to  suit  the  re- 
quirements of  modern  building  interiors.  Since  18-8  is 
restricted  in  use,  a  good  substitute  material,  type  130 
stainless,  now  government  decontrolled,  offers  the  same 
benedls  as  18-8  stainless. 

mnisUnr  in-nvtvutinn 

The  unique  characteristics  of  the  cellular  glass  insulation 
stop  moisture  vapor  migration  frcmi  one  face  of  the 
panel  lo  the  other.  The  cellular  insulation  properly  de- 
signed and  installed  assures  that  cnndensalion  will  not 
take  place  nnyuliere  within  the  sandwich. 

iii.su/cftJri/) 

Although  less  than  half  as  thick  as  the  usual  wall  con- 
struclion.  this  (Iruiiblc  stainless  steel  panel  i-onslruclion 
has  more  than  twice  the  iiisulaling  value.  The  "Ij"  \alue 
(overall  lliernuil  conducti\  ity )  is  approximately  0.15 
BTU  Hr.   Sq.Ft./   F. 

fire  rp.sisfamp 

The  Crucible  sandwich  met  the  requirements  of  a 
standard  1-hour  fire  test  conducted  in  the  testing 
laboratories  rf  the  ^National  ll:irea-i  of  Standards. 
This  meets  all  old  building  codes  and  is  double,  or 
better,  the  requiremenis  of  modern  enlightened 
building  codes. 

vvnliivA  mn\  h\\mvii\m\ 

i'ince  a  buiid'ng  frame  is  not  precision  built,  the 
attachment  of  tlie  panel  walls  to  the  fr.inie  is  done 
\\'.\\\  fastening  devices  that  pro\  ide  necessary  !i- 
liinicnsional  adjustment.  l';;nels  lan  be  made  at  the 
building  site,  and  a  2l-h:)ur  casling-to-fastening 
.  v.le  is  possible. 

iHi/miccil  siTv/ii'  cii jiil<i/jli' 

Though  the  use  of  some  stainless  steel  is  now  re- 
stricted. Oucible  metallurgists  and  development 
personnel  are  continuing  to  in-  esligale  inqiroved 
methids  of  cnrlain  wall  and  other  construction  so 
that  better  buildings  can  be  built  when  stainless 
is  more  freely  availal)le.  For  more  information 
write:  Cm  r.ini.K  Stff.i.  Compvny  of  Amfhica.  Gen- 
eral Sales  and  Operatiiig  OITices,  Oli\er  Huilding. 
Pittsburgh,  I'eiuia. 


CRUCIBLE 


50.  ■USMd  <^  C'^fg'  s^ee^^na^^^ 


first  name  in  special  purpose  steels 


Midland  Works.  Midland,  Pa.         •         Spaulding  Wcrks,  Ha 
National  Drawn  Works.  East  Liverpool.  Otiio 

FEBRUARY,  1953 


N.J.         •         Paik  Woikb.  Pittsburgh.  Pa.         •         Spring  Works.  Piltsbucjih.  Pa. 

SandersonHalconnb  Works.  Syracuse.  N.  Y.       •       Trent  Tube  Company.  East  Troy.  Wisconsin 
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( liniilinin  d  jt  1)111   l^ii^i    42) 
petitivc     jungle     fxistcncc.     These     ami 
other    aspects   of    nineteenth    and    twen- 
tieth  eentuiN    architeituie  ha\  e   resulteil 


in    an    increased    alli 
these  periods. 

As  classes  range  from   1 
in    si/e,    the    illustrate 
is  used.  Most  of  the  si 


tion    lit     tune    to 


to  runet\ 

lecture    niethotl 

lown  on  the 


The  north  ceh  r:  •-  t  the  Illinois  State  Penitentiary,  an  example  of  maxi- 
mum security  institutional  design  that  possesses  confining  strength,  yet 
is  pleasing  to  view.  (Photo  by  Herbert  George  Studio) 


\\ 


IJe^inglbrture  Chamber 

of 

World 
Cliam|Non 


Through  this  spur  gear  box,  a  record- 
breaking  speedboat,  SLO-MO-SHUN,  set  a 
world's  straightaway  record  of  160.3  mph 
for  a  mile.  Although  the  straightaway  runs 
were  made  with  a  damaged  drive  shaft,  the 
3  to  1  step-up  ratio  in  the  gear  box  turned 
the  output  (propeller)  shaft  11,100  r.p.m. 
The  tandem  duplex  bearing  took  a  thrust 
load  of  4600  pounds.  5  Fafnir  Super-Pre- 
cision Ball  Bearings  are  used  in  the  gear 
box  .  .  .  another  indication  that  the  use  of 
Fafnir  Bearings  is  not  limited  to  one  or  two 
industries  but  is  industry-wide.  The  Fafnir 
Bearing  Company,  New  Britain,  Conn. 


FAFNIR 

BALL   BEARINGS 


screen  are  in  black  and  \xhite,  although 
colored  slides  are  being  added  or  sub- 
stituted as  rapidU  as  good  ones  become 
a\ailahle  and  acquisition  funds  permit. 
The  slide  collection  of  the  Ricker  li- 
brary includes  art  and  architecture  and 
now  numbers  about  27,000.  The  photo- 
graphic collection   is  almost  as  large. 

In  the  final  course  in  History  of 
.Architecture,  the  students  are  required 
to  follow  independent  research  on  some 
topic   of    then'   own    choosmg    and    write 


MOST  COMPLETE 


LINE   IN  AMERICA 


A  bank  and  office  building  com- 
bined, the  Philadelphia  Savings 
Fund  Society  building.  The  form  of 
the  structure  was  in  a  large  degree 
determined  by  the  needs  of  those 
using  the  building. 

an  extensive  illustrated  report.  These 
are  known  as  the  Ricker  Reports,  in 
honor  of  Dr.  Nathan  Clifford  Ricker, 
the  first  Head  of  the  Department  of 
.-Architecture  at  the  University  of  Illi- 
nois. Recent  titles  among  the  Ricker 
Reports  include:  "A  Study  in  Space 
Composition"  (  F.  L.  Wright  and  Le 
{('.iintiniicit  on   Page  6.'i ) 
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860  LAKE  SHORE  .  .  . 

( (Jotitinuitl  from    />(igi     I'O 

and  bath.  However.  I  do  not  think  that 
the  floor  plans  of  these  apartments  are 
the  most  ideal  that  could  have  bei  i; 
used.  In  all  cases,  there  is  either  a  barn 
or  the  kitchen  immediateh  next  to  the 
entrance.  This  is  a  situation  that  could 
have  been  a\ouled,  and  1  belie\e  should 
have  been. 

The  atmosphere  and  open  feelinj;  of 
the  apartments  is  ver\  good,  and  the 
success  of  this  is  attested  to  by  the  fact 
that  almost  e\eryone  would  like  to  live 
in  8b()  if  the\   had  the  chance. 

The  stirring  facts  about  >S6l)  is  that 
it  was  built  for  a  very  sober  price.  P.ACK 
Associates,  who  were  collaborators  in 
design  and  construction,  report  the  con- 
struction cost  per  SI],  foot  at  :?1().,?8. 
The\-  point  out  that  this  is  3  to  10' i 
below  most  conventional  apartment 
house  costs  in  Chicago.  The  total  con- 
struction cost  was  :^4, 404, ()()()  and  this 
included  a  swollen  sum  of  :;'i4.^0,000 
for  very  difficult  foundation  work,  and 
5';87,00O  for  drapes  and  their  hardware. 
The  same  material,  a  blend  of  orlon 
and  acetate,  was  hung  in  all  apartments, 
with  a  second  curtain  track  provided 
inside  the  first  for  the  owner's  indi- 
vidual  hangings  if  the\    want   them. 

In  this,  the  first  use  of  "a  tower  of 
glass"  for  living,  the  expected  number 
of  wrinkles  have  had  to  be  ironed  out 
in  occupancy.  Most  of  the  criticism  of 
the  apartments,  however,  has  come  from 
people  who  do  not  live  in  them,  a  not 
unprecedented  pattern  in  the  short  but 
acriminious  history  of  Modern  .Archi- 
tecture. 

Apartments  in  860  have  proven  to  be 
remarkably  good  buys.  Originalh'  the 
three-and-a-half-room  co-ops  .sold  for 
5^6,500,  and  the  six-room  units  for  5^12,- 
000.  Hut  their  resale  price  today,  only 
a  year  after  the  project  was  occupied 
is,  by  attested  sales,  y;i  1,000  for  the 
small  apartments  and  $21,000  for  the 
large.  The  north  tower  of  three-and-a- 
half-room  apartments  actually  contains 
\9  six-room  units — doubles  which  were 
thrown  togther  b\  people  who  could  not 
obtain  the  six-room  apartments  rlu-\ 
wanted. 

The  overall  success  of  860  is  the  suc- 
cess of  a  new  conception  of  design  by 
Mies  van  der  Robe,  and  a  new  prece- 
dent in  engitieering  skill  by  P.ACK  .As- 
sociates. It  is  a  proven  financial  success 
to  its  backer,  it  is  popularly  an  aesthetic 
success,  and  last,  and  most  important, 
it  is  a  functional  success. 


ARCHITECTURAL  HISTORY  .  .  . 

((l(jntinutii  from    pane   60) 

Corbusier),  "The  Cilobe  Play  House," 
"The  .Arkansas  Territorial  Capitol," 
'Two  Platined  Towns:  Riverside  and 
Zion.  Illinois,"  "The  Modern  Indus- 
trial V'illage  of  Kohler,  W^isconsin,  '  and 
"The  -Mervcille  of  .Mont  San  .Michel." 
Three  prizes  are  awarded  in  this  com- 
petition by  the  local  chapter  of  .Alpha 
Rho  Chi.  These  take  the  form  of  .i 
(lold  Key  which  uses  as  the  central  pair 
of  its  design  an  exact  replica  of  an  an- 
cient -Mvcenaean  sculptured  se.il  dated 
prior  to   1450  H.C. 

For  a  number  of  \eais,  .Mr.  Robert 
.Allerton,  the  generous  doiKu'  of  .Aller- 
ton  Park,  has  matie  possible  two  travel- 
ing scholarships,  known  as  the  .Allerton 
American  Traveling  Scholarships,  for 
the  study  of  Early  American  Architec- 
ture in  New  England.  These  have  been 
awarded     .-uinually    to    two    junior    stu- 


dents in  junior  Historv'  of  .Architecture 
whose  scholarship  and  promise  of  suc- 
cess have  been  outstan<ling.  The  scholar- 
ship holders  follow  a  planned  itinerary 
and  submit  a  report  on  their  travel  and 
study.  These  reports  frequently  become 
works  of  art  in  themselves.  Copies  of 
the  twenty  Allerton  Reports  and  of  the 
winning  Ricker  Reports  are  shelvetl  in 
the  Ricker  librarv'.  Recent  winners  of 
the  Allerton  Scvholarships  were:  Tom 
Klausmever  and  Al  McHenry  in  1950- 
'i  I  ;  John  Messner  and  Tevis  Freeman 
in  1951-52.  Like  previous  scholarship 
holders,  they  returned  from  their  sum- 
mers of  historical  exploration  with  a  ma- 
turity of  architectural  judgment  and  a 
heightened  enthusiasm  .for  their  chosen 
profession. 


She:  "How  would  \ou  like  to  have 
mother    for    lunch?" 

He:  ".\o  thanks,  my  digestion  isn't 
what  it   used   to  be." 


"Whenever  I  get  down  in  the 
dumps,"  said  the  first  girl.  "I  alwavs 
buy  a  new  hat." 

"Oh,  so  that  explains  it,"  said  the 
other,  sweetly.  "Eve  often  wondered 
where  vou   got  them." 


A  detailed   view  of  the  construction  of  exterior  walls  and   windov 
sions  of  860  Lake  Shore  Drive. 


divi- 
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gaziiiji  at  till'  blank  wall  hctorc  him, 
then  ri-niarkcd  bitterh' ;  "ju>t  m\  luck, 
second  day  out,  and  I'w  cut  my  bloom 
ing   head    off." 


1  think  that  1  shall  never  see 
A  girl  refuse  a  meal  that's  free; 
A  girl  with  hungry  eyes  not  fixed 
Upon  the  drink  that's  being  mixed; 
A  girl  who  doesn't  like  to  wear 
.A  lot  of  junk  to  match  her  hair; 
Hut  girls  are  loved  by  guys  like  me 
'Cause  I  don't  like  to  kiss  a  tree. 
*        *        * 

"Doing  an\ thing  Saturday  night?" 

"Nope.  " 

"L'ould    I    use   \our   soap?" 


TECHNOCRACKS 


A  college  professor  had  checked  out 
of  the  hotel  and  before  getting  more 
than  a  few  blocks  away  realized  that  he 
had  left  his  umbrella.  Returning  to  the 
hotel  and  approaching  the  room  he  had 
just  vacated,  he  learned  that  a  newly- 
wed  couple  had  just  taken  the  room. 

They  were  in  that  baby-talking  stage, 
and  as  the  professor  peeked  through  the 
keyhole,  he  saw  the  groom  kiss  the 
bride  and  heard  him  sa\  : 

"Whose    'ittle   mouth    is    that?" 

"Yours,  darling,"  she  a.ssured  him. 

"And  whose  'ittle  hands?"  he  asked 
kissing    them. 

"Yours  of  course,  dearest,  "  she  re- 
plied. 

"Listen  here  young  fellow,"  called 
the  professor  impatiently  through  the 
transom,  "when  \oii  come  to  the  um- 
brella,  it's   nuiie.  " 

*  *        * 

I'rof:  "I  beliew  you  missed  my  class 
yesterda\." 

Student:  "VV'h\,  nn,  1  didn't.  Not  in 
the  least." 

*  *        * 

Professor  of  economics:  "You  engi- 
neers of  today  want  to  make  too  much 
money.  Why,  do  you  know  what  1  was 
getting   when   I    got   married?" 

Bright  MK:  "No,  and  I'll  bet  you 
didn't   either." 

»        »        * 

Missionary:  "Poor  man.  ^  ou  know 
nothing  of   religion.  " 

Cannibal:  "Oh  yes  I  do.  I  got  a  taste 
of  it  when  the  last  missionary  was 
here." 

»       *       ♦ 

E.E. :  "I  like  mathematics  when  it 
isn't  over  my  head." 

C.E. :  "That's  the  way  I  feel  about 
sea  gulls." 


The  lunatic  who,  after  a  very  exemp- 
lary record  of  sanity  was  discharged 
from  the  asylum,  was  returned  home, 
and  on  the  following  morning  decided 
to  shave  as  every  man  does.  He  nailed 
the  mirror  to  the  wall,  stood  before  it, 
lathered  his  face,  proceeded  to  shave ; 
at  this  moment  the  nail  slipped  and 
the   mirror   fell   to   the   floor.    He   stood 


She:  "I  don't  like  that  sailor,  he  sings 
too  many  dirty  songs." 

He:  "Does  he  sing  them  to  \'ou  ?" 
She:  "No,  he  whistles  them.  " 

s         *        # 

A  universitN  is  an  institution  which 
has  room  for  2, ()()()  in  its  classrooms 
and   SO, ()()()  in  its  stadium. 


runk:  "Sha\',  knc 


Second  :  "Yeah." 
First:  "Thankish." 
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How  to  turn  a  high  strength  steel  cup 
inside  out,  cold 


Offhand,  anyone  familiar  with  high 
strength  steels  would  say  it  couldn't  be 
done.  But  one  of  our  customers  does 
it  every  day. 

Employing  a  unique  reverse-drawing 
method  and  usinga  USSHigh  Strength 
Steel  especially  adapted  for  this  process, 
they  turn  out  cylindrical  containers  of 
various  kinds  that  are  not  only  .stronger 
than  those  made  from  carbon  steel  but 
weigh  substantially  less. 

To  accomplish  this,  the  steel  has  to 
meet  two  entirely  opposite  require- 
ments. It  has  to  be  so  strong  that  it 
can  be  used  in  thinner  gages  to  reduce 
weight,  and  yet  must  have  enough  duc- 
tility to  satisfy  the  drastic  fabrication 
method  that  would  be  considered  se- 
vere even  for  carbon  steel. 

This  method  is  used  to  draw  cups 

for  large,  low-pressure  cylinders.  These 

cups,  14  •  2  in.  in  diameter  and  24  '  o  in. 

deep,    are   drawn    cold,    from    12-gage 

^^^^  steel  blanks  in  one  con- 

^^K^^/^        tinuous   stroke   in   a   re- 

AT^^^^       verse  draw  press.  The 

B  Bj^^l^  J       diagrams  at  left  show 

^B^^J&W        how  it  is  done. 


Starting  with  a  38  in.  diameter  steel 
blank  (Fig.  1)  the  pre.ss  first  draws  the 
steel  into  a  shallow  cup  (Fig.  2).  As 
the  stroke  continues,  the  cup  is  literally 
turned  inside  out  (Fig.  3)  to  form  the 
finished  cup  (Fig.  4)  which  has  very 
uniform  wall  thickness.  Two  of  these 
cups  are  then  welded  together  to  make 
a  cylinder. 

Made  with  high  strength  steel,  cyl- 
inders weigh  about  20  lbs.  less.  The 
maker  gets  26 '7  niore  cylinders  from 
each  ton  of  steel  used.  Lighter  weight 
makes  cylinders  easier  to  handle,  and 
also  pays  off  in  lower  freight  costs — 
both  on  the  steel  from  our  mills  and  on 
cylinders  shipped.  (A  customer  500 
miles  away  saves  as  much  as  $100  per 
carload.) 

Developing  special  steels  for  special 
customer  needs  is  an  important  job  of 
United  States  Steel  metallurgists  and 
engineers.  With  their  tremendous  back- 
ground of  practical  experience,  they  are 
ready  to  work  on  any  problem  that  in- 
volves the  more  efficient  use  of  steel. 
United  States  Steel  Corporation,  525 
William  Penn  Place,  Pittsburgh  30,  Pa. 
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An  Engineer, . . 


You  know  what  the  duties  of  most  professions  entail.  The  doctors  and  lawyers 
ore  immediately  associated,  in  your  mind's  eye,  with  the  functions  they  per- 
form. It's  amazing,  however,  how  many  people  are  in  error  as  to  what  an  en- 
gineer actually  does.  The  word  "engineer,"  to  many,  colls  to  mind  a  grease 
smudged  laborer  who  carries  a  monkey  wrench  around  in  his  hand.  It's  true 
that  in  the  past,  many  pioneers  in  the  engineering  field  carried  their  tools  with 
them-and  even  to  a  little  oil  at  times,  but  this  is  a  misconception  of  an  engi- 
neer. Another  fallacious  image  people  assume  to  be  real,  is  the  automaton 
engineer  who  sits  at  the  drafting  board  and  manipulates  his  T-square  and  tri- 
angle eight  hours  a  day.  Just  as  mistaken  are  those  who  picture  the  man  who 
repairs  their  radios  or  television  sets.  There  is  a  vast  difference  between  the 
mechanical  maintenance  and  repair  functions  of  the  service  expert  and  the  ex- 
perienced analysis  and  solution  of  problems  by  the  engineer. 

In  other  colleges  of  the  university,  the  engineer  is  chronically  misunderstood  as 
an  "uncultured,  specialized,  and  introverted"  product  of  an  engineering  educa- 
tion. The  absurdity  of  this  all-too-prominent  opinion  is  obvious  when  we  view  the 
present  situation. 

Despite  all  these  conceptions  and  misconceptions  concerning  the  engineer,  he  is 
rapidly  coming  into  his  own  and  assuming  his  essential  position  in  our  economy. 
Both  the  mighty  industries  which  he  has  created  and  the  civic  and  social  life 
to  which  he  feels  a  great  responsibility  are  dependent  upon  the  engineer.  Since 
so  few  people  actually  realize  what  an  engineer  is,  these  facts  must  be  brought 
before  the  public.  If  is  with  this  purpose  in  mind  that  the  Engineering  Open 
House  is  presented  and  this  issue  of  the  Technograph  is  printed. 
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Do  yovi  own  everything  yon  wonld  like? 


If  not,  perhaps  the  problem 
of  worker  lay-offs  could  be  solved 


EVERY  MAN,  woman  and  child  in  America  knows 
of  many  things  he  would  buy  if  he  could  afford 
them  — that  is,  if  the  price  were  low  enough. 
Cutting  prices  to  the  point  retailers  and  manu- 
facturers lose  money  and  go  bankrupt  is  no 
answer.  Cutting  costs  is. 

Suppose  every  producer  (mine,  farm,  factory) 
equipped  itself  with  the  most  modern  productive 
equipment  —  and  fair  tax  laws  let  them  save 
enough  to  pay  for  that  equipment.  Then  let  every 
worker  use  that  equipment  at  maximum  efficiency. 

Costs  would  tumble. 

Then  let  business  pass  those  savings  on  to 
the  public. 

Prices  would  tumble. 

Finally,  suppose  the  consumer  did  his  part,  and 
bought.  There  would  be  such  business  as  the 


world  never  dreamed  of.  More  store  clerks  would 
be  needed  to  handle  the  demand,  more  transpor- 
tation workers  to  haul  the  goods,  more  workers 
to  produce  them.  The  more  demand  and  produc- 
tion, the  lower  the  costs  and  prices;  the  lower 
the  costs  and  prices,  the  more  the  demand  and 
production.  And  everyone  would  have  more  and 
more  of  the  things  he  wants. 
Why  isn't  it  done.' Greed,  fear,misunderstanding. 

Honesty,  hard  work,  unselfishness  would  do  it, 
for  the  principle  has  been  proven  a  thousand 
times.  We've  tried  laws,  contracts,  strikes,  slow- 
downs—and all  we've  got  is  hatreds,  shortages, 
and  periodic  lay-offs.  Is  there  a  leader  great 
enough  to  rally  all  America  to  put  this  positive 
approach  to  work?  The  approach  that  every 
honest  man  knows  in  his  heart  is  right. 


There  are  employment  opportunities  at 
Warner  &  Siiasey  for  young  men  of 
ability  and  character  ivIjo  believe  as 
firmly  in  the  principles  of  Americanism 
as  they  do  in  the  principles  of  sound 
engineering.    Write  Charles  Ufford. 


5*^.^> 


WARNER 
SWASEY 

Cleveland 


YOU  CAN  PRODUCE  IT  BETTER,  FASTER,  FOR  LESS  WITH  WARNER    t   SWASEY  MACHINE  TOOLS,  TEXTILE  MACHINERY,  CONSTRUCTION  MACHINERY 
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our  cover 

A  preview  of  your  engineering  future  would  envision  the 
design  and  supervision  of  construction  of  numerous  structures, 
machines  and  devices,  some  as  yet  unheard  of.  Engineering  as 
a  science  has  utilized  the  forces  and  materials  of  nature  and 
has   applied   them   to  the  needs  of   man. 

Our  first  four-color  cover  plates  were  furnished  by  Kaiser 
Aluminum    and    Chemical    Sales,    Inc. 

our  frontispiece 

The  decision  to  enter  any  particular  branch  of  engineering 
is  often  a  difficult  one  to  make.  The  advantages  of  consulting 
your  counsellor  and  talking  over  your  problems  and  interests 
with  him  cannot  be  over  emphasized.  The  ultimate  choice  is 
with  you  however,  and  whichever  road  you  take  we  wish  you 
success.     (Drawing  courtesy  General  Motors  Corp.) 
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Engineering  in  Agriculture 


by  HOWIE  HADLER,  Ag.  E.,  '55 


The  Inited  States  is  a  great  agri- 
cultural nation.  Today,  a  person  look- 
ing at  our  nation's  farms  sees  great 
fiekis  of  waving  grain,  showing  proof 
of  our  nation's  strength  in  the  soil. 
These  fields  are  the  products  of  years 
of  planning  and  hard  work,  however. 
The  methods  of  making  the  soil  usable 
and  the  many  machines  which  are  used 
in  farming  took  long  years  of  hard  work 
and  planning  to  de\elop.  M  a  n  y  of 
these  machines  and  methods  are  the  pro- 
ducts of  engineering.  The  engineer — 
the  man  behind  the  scenes — is  a  great 
factor  in  this  n  a  r  i  o  n  's  agricultural 
\\  ealth. 

At  the  turn  of  the  century  most 
of  the  farm  work  in  this  country  was 
done  by  horses.  But  even  before  the 
automobile  came  into  use,  the  steam 
engine  was  put  to  work  on  the  farm. 
Steam  engines  were  gradually  replaced, 
by  the  lighter,  more  compact,  internal 
combustion  engines.  At  first  these  en- 
gines were  stationary  engines,  especial- 
ly the  steam  engines,  and  they  were 
pulled  from  place  to  place  by  horses. 
I>ater,  they  became  self-propelled.  The 
early  self-propelled  engines  were  not 
usee!  for  tilling  the  soil,  but  for  pulling 
and  operating  heavy  harvesting  equip- 
ment, especially  the  threshing  machine. 

(iradually  the  tractor  was  made 
light  enough  and  compact  enough  for 
tilling  the  soil.  At  first  it  was  used 
oidy  for  the  heavier  operations,  such  as 
plowing,  and  horses  were  retained  for 
the  lighter  and  more  exact  work,  such 
as  cultivation.  The  tractor  design  was 
later  changed  by  putting  narrow  wheels 
or  a  single  wheel  on  the  front  of  the 
tractor.  This  was  to  facilitate  opera- 
tion  in   row  crops,  such   as  corn. 

Today  tractors  range  in  size  from 
very  small  tractors  for  truck  farmers 
to  giant  track-type  tractors  for  heavy 
work  and  large  acreage  farming.  Eacli 
of  these  tractors  has  been  designed  with 
a  specific  purpose  in  mind — to  get  the 
work  done  better,  faster,  and  more  eco- 
nomically. Different  tractors  are  de- 
signed differently  in  order  to  handle 
the  specific  job  the  designer  had  in 
mind.  There  are  row-crop  tractors  for 
cultivation  and  harvesting  the  crops 
planted    in    rows,    and    there    are    wide 


front  wheel  and  track-type  tractors  for 
heavy  work  demanding  a  great  deal  of 
traction. 

The  tractor  is  the  brain-child  of  an 
engineer.   The  engineer  must  design  the 


tractor  for  the  job  it  is  to  do;  he  must 
be  sure  that  all  points  of  stress  are 
strong  enough  to  handle  the  load  the 
tractor  will  be  subjected  to ;  he  must 
(Continued  on   ptigc  56) 


A  Caterpillar 

of  beets  on  a  farm  near  Hardin,  Montana. 


Experimental   ioui    row  corn   pickers  being   pushed   by  diesel 

farm  at  El  Paso,  Illinois.  (All  cuts  courtesy  Caterpillar  Tractor  Company) 
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For  363  days  out  of  the  Ni-ar  the 
campus  north  of  Green  Street  is  quiet 
and  inhabited  only  by  the  engineering 
students.  During  the  other  two  days  of 
the  year  the  engineering  campus  is  filled 
with  milling  crowds  of  people,  the  purr 
of  machinery,  and  the  flickering  of  elec- 
trical apparatus.  These  two  days  repre- 
sent the  a  n  ii  u  a  1  Engineering  C^pen 
House. 

It  is  during  these  two  days  that  each 
engineering  school  and  society  opens  its 
doors  to  the  public.  Each  school  tries 
to  out  do  the  others  with  displays  of 
complicated  apparatus  that  awe  the 
crowds  of  spectators.  The  Open  House 
offers  displays  in  every  type  of  engi- 
neering taught  at  Illinois.  At  this  time 
the  public  may  spend  an  educational 
day  or  two,  wandering  from  one  build- 
ing to  the  other  seeing  hundreds  of  dis- 
plays, which  include  everything  from 
the  making  of  delicate  pottery  in  the 
Ceramic  Ruilding  to  the  breaking  of 
concrete  cylinders  in  the  Talbot  Labora- 
tory. 

The  Open  House  of  19^3  will  be 
held  on  Friday  and  Saturday,  March 
27  and  28.  To  the  outsider  only  the 
surface  of  the  Open  House  is  visible. 
They  do  not  see  the  hours  of  work 
which  went  into  the  planning  and  run- 
ning of  the  Open  House.  Work  on  the 
Open  House  was  started  during  the 
first  semester  by  a  small  group  of  stu- 
dents and  faculty.    This  working  force 
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by  DICK  CHESTER,  Met.  E.,  '54 


has  been  grownng  in  number  constantly. 
By  the  time  the  Open  House  is  in  prog- 
ress, this  force  will  include  almost  every 
student  and  faculty  member  in  the  En- 
gineering College. 

Work  on  the  Open  House  was 
started  by  the  general  chairman,  Bob 
Schrader,  in  September  of  1952.  Bob 
appointed  a  group  of  students,  each  a 
chairman  in  a  certain  phase  of  the  ar- 
rangements. Those  appointed:  Harold 
Harper,  secretary-treasurer;  Gordon 
Booz,  program  committee;  Melvin  Rud- 
ich,  publicity  committee;  Martin  Gold- 
stein and  Bob  Hardin,  physical  arrange- 
ments;  Dick   Chester,   special   assistant. 

These  men  worked  together  making 
the  primary  arrangements  and  laying 
the  foundation  for  the  vast  amount  of 
planning  and  co-ordination  which  went 
into  the  Open  House.  A  number  of 
students  were  appointed  to  each  com- 
mittee to  assist  the  chairman  in  his  num- 
erous tasks.  Right  before  Christmas  a 
representative  from  each  department 
joined  the  above  mentioned  group. 
These  representatives  worked  together 
to  co-ordinate  the  actual  displays  of  each 
department  into  what  the  spectators  will 
see  as  a  well   knit  Open   House. 

The  history  of  the  Engineering 
Open  House  is  a  long  and  colorful  one. 
The  idea  was  first  conceived  by  the 
Physics  Department  in  1906  when  thev 
held  an  exhibit.  In  1907  the  E.E.  de- 
partment   picked    up    the    idea,    and    in 


order  to  make  money  for  a  memorial 
to  Robert  Fulton,  they  staged  a  produc- 
tion. These  productions  were  quite  suc- 
cessful, and  they  were  staged  every 
year   up   into   the   thirties. 

The  first  all  -  Engineering  Open 
House  was  held  in  the  spring  of  1920. 
Another  was  held  the  following  year, 
and  they  became  a  standard  on  the  cam- 
pus. They  were  held  every  two  or  four 
years  until  they  were  interrupted  bv 
VVorld  War  II.'  The  first  Open  House 
after  the  war  was  held  on  March  31- 
April  1  of  1950.  The  second  one  after 
the  war  was  held  on  the  weekend  of 
March  14,  1952.  It  was  such  a  large 
success  that  it  was  decided  to  hold  one 
every  year.  So  now  the  Open  House 
has  become  an  annual  affair  on  t  h  e 
campus. 

The  route  for  the  Open  House  ha> 
been  set  up  in  the  form  of  a  circle.  The 
spectators  may  start  in  an\'  building,  and 
by  following  the  route  will  be  able  to 
see  all  the  exhibits  without  any  repit:- 
tion.  The  route  and  a  list  of  the  dis- 
plays to  be  found  in  each  building  will 
be  found  in  the  Open   House  program 

For  the  benefit  of  the  spectators 
information  desks  will  be  set  up  at  the 
entrance  of  every  building.  Lunch 
stands  will  also  be  operated  for  those 
attending  the  Open  House  who  are  not 
on  diets.  They  may  be  found  in  the 
Elast  Chemistry  Building.  Unit  Opera- 
tions Laboratory,  Aeronautical  Labora- 
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tory.  ami  tlie  .Mechanical  Engineering 
Building.  Many  other  services  h  a  v  e 
been  arranged  for  the  benefit  of  the 
public.  A  tree  bus  service  will  take  the 
spectators  to  the  exhibits  which  are  lo- 
cated outside  of  the  Engineering  Cam- 
pus. Special  parking  permits  will  also 
be  issued  to  those  attending  who  have 
cars. 

Some  of  the  outstanding  exhibits  to 
be  found  in  each  of  the  buildings  are 
as  follows: 

Metallurgy  Laboratory — Here  \(mi 
will  be  able  to  see  the  fabrication  of 
metals  into  useful  forms.  Films  will  be 
shown  which  carry  the  metal  from  the 
ore  stage  to  the  forms  used  by  every- 
one. They  will  show  the  many  pro- 
cesses used  in  the  extraction  of  the 
metal  from  the  ore,  and  the  fabrication 
of  these  metals  into  useful  foniis. 

In  the  furnace  room,  metals  will  he 
melted  and  cast  into  ingots.  Also  ttie 
effects  of  heat  treating  these  metals  will 
be  demonstrated.  Many  de\ices  used 
in  the  inspection  of  metals  for  impuri- 
ties, flaws,  and  their  constituents  will 
be  demonstrated. 

Alining  Laboratory  —  Scale  models 
of  various  mining  methods  will  be  ex- 
hibited. Demonstrations  will  illustrate 
various  ways  in  which  ores  are  concen- 
trated and  separated  from  gangue  ma- 
terial. There  will  also  be  a  displa\  of 
the  important  minerals  found  in  this 
country.  A  tour  will  take  you  through 
some  of  the  most  modern  mine  ventila- 
tion equipment  used  in  this  country. 
This  department  has  one  of  the  noisiest 
exhibits  found  in  the  Open  House.  It 
is  the  test  for  the  explosibility  of  coal 
dust,   flour,  and  sulfur. 

Ceramic  Engineering  —  A  demon- 
stration will  show  the  steps  used  in  the 
making  of  bricks.  There  will  also  be 
an  exhibit  depicting  the  values  of  porce- 
lain c  n  a  m  e  1  s  and  tlemonstrations  of 
enamel  applicability.  Steps  in  the  mak- 
ing of  dinnerware  and  some  of  the  prop- 


Part  of  the  agricultural  engineering  exhibit  being  viewed   by  spectators. 


erties  ot  ceramic  whiteware  will  be 
shown.  One  exhibit  will  show  the  de- 
velopment of  glass  through  research  and 
engineering   into    versatile   material. 

Railway  Wheel  Laboratory — Here 
you  will  see  some  of  the  tests  made  on 
railroad  wheels  in  order  to  provide  bet- 
ter  service   in   the   future. 

Foundry — There  will  be  demonstra- 
tions showing  the  making  of  sand  molds, 
and  the  methods  used  in  casting  vari- 
ous metals.  Cast  iron  will  be  poured 
many  times  throughout  the  day.  There 
will  also  be  samples  of  the  castings  dis- 
tributed. 

Talbot  Laboratory — This  is  one  of 
the  most  fascinating  exhibits  in  the 
Open  House.  Many  different  types  of 
materials  will  be  tested  as  to  their 
stresses  and  strains.  The  testing  ma- 
chine used  is  one  of  a  capacity  of  3,000,- 
()()()  lbs.  You  will  be  able  to  see  many 
different  t\pes  of  interesting  demonstra- 
tions and  experiments  pertaining  to  the 
flow    of    liquids. 


Mining   engineering  opened  some  of   its   research  facilities  to  the  public 
at  the  last  Open  House. 


Transportation  Building  —  T  h  i  s 
building  will  contain  exhibits  showing 
the  methods  used  in  making  engineermg 
drawing.  One  exhibit  will  contain  over 
fifty  different  types  of  slide  rules,  and 
another  display  the  nineteen  patent 
drawings  which  "have  changed  civiliza- 
tion." 

Physics  Laboratory — This  exhibit 
will  be  highlighted  by  a  half-hour  lec- 
ture and  demonstration  of  some  of  the 
primary  principles  of  physics.  Two  ex- 
tensive displays  will  deal  with  polarized 
light  and  the  modern  physics  of  atomic 
and   nuclear  energies. 

Chemical  Engineering  Huilding  — 
There  will  be  exhibits  which  deal  with 
almost  every  branch  of  modern  chemis- 
try. One  will  show  the  diffusional 
properties  of  various  elements  by  the 
use  of  radioactive  tracers.  An  absorp- 
tion tower  will  be  operated  to  illustrate 
the  principle  of  separation  of  two  gases. 
IVIoxies  will  be  shown  throughout  the 
day. 

Mechanical  Engineering  Laboratory 
— The  mechanical  laboratory  will  fea- 
ture a  cutaway  model  of  a  jet  aircraft 
engine,  apparatus  for  testing  air  condi- 
tioning s\stems,  and  a  high  altitude 
chamber.  The  Agricultural  Engineer- 
ing display  will  be  held  in  this  build- 
ing. The  exhibit  will  include  displays 
of  farm  mechanization,  rural  electrifi- 
cation, and  soil  conservation.  The  tool 
design  laboratory  will  have  a  display 
of   tools   and    production    plant   layouts. 

Aeronautical  Engineering  Labora- 
tories— The  wind  tunnel  will  be  in 
operation  during  the  (^pen  Hous;e  to 
demonstrate  lift,  drag,  and  air  flow. 
There  will  be  cutaway  models  of  vari- 
ous types  of  airplane  engines. 

Electrical  Engineering — This  build- 
ing will  be  filled  with  many  interesting 
((Continued  on   page  4S) 
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America's  Superhighways 


by  LORELLE  SWOPE 


Wouldn't  it  be  .1  pleasure  to  be  able 
to  climb  into  your  car  in  Ames  and 
drive  to  Chicago,  Denver,  Des  Moines 
or  any  other  large  city  in  the  I'nited 
States  on  a  superhighway?  Think  ot 
cruising  over  a  tour-lane  highway  which 
is  unobstructed  by  traffic  signals,  con- 
jested  city  traffic,  or  dangerous  inter- 
sections. At  the  present,  such  a  dream 
is  having  its  birth  in  the  recent  rapid 
trend  toward  the  building  of  super- 
highways called  turnpikes. 

A  superhighway  has  the  essential  fea- 
ture of  being  a  very  broad  concrete 
road  with  a  minimum  of  curves  and 
hills.  Such  a  road  is  designed  to  facili- 
tate a  large  volume  of  cars  traveling  at 
high  but  safe  speeds,  thus  lessening  the 
danger  of  accidents.  Unfortunately,  due 
to  the  terrific  cost  of  modern  highways, 
available  state  and  federal  funds  have 
been  limited  and,  as  a  result,  not  many 
of  these  huge  expressways  have  been 
built.  The  recently  constructed  super- 
highways have  been  financed  solely 
through    the    floatation    of    bond    issues. 


which  are  being  repaid  through  the  col- 
lection of  fees  from  the  users  of  the 
highways.  Hence,  the  common  terms, 
toll  road  or  turnpike,  have  been  applied 
to  these  roads. 

The  growth  of  modern  toll  roads  or 
turnpikes  has  been  very  recent,  cover- 
ing a  span  of  but  15  years.  Actually 
toll  roads  have  a  long  history  reaching 
back  to  the  days  of  the  American  Re\()- 
lution.  Our  go\ernment  at  that  time 
had  financial  troubles,  but  something 
had  to  be  done  to  foster  the  westward 
movement.  The  absence  of  roads  ham- 
pered travel,  so  the  government  encour- 
aged the  building  of  private  roads  not 
only  for  transportation,  but  also  to  stim- 
ulate business.  These  private  roads  be- 
came the  first  toll  roads — a  fee  being 
charged  for  their  use  by  the  owners. 

Private  roads  began  to  die  out  about 
1840  when  the  railroads  and  the  build- 
ing of  public  roads  commenced  to  offer 
serious  and  overwhelming  competition. 
It  was  not  until  almost  a  century  later 
before   toll    roads  made   their   reappear- 


The  world-famous  Pennsylvania  Turnpike  wending   its  way  through  the 
majestic  Allegheny   Mountains   in   Western    Pennsylvania. 


ancc.  This  major  reappearance  was  her- 
alded by  the  building  of  the  Pennsyl- 
vania Turnpike. 

This  seemed  to  be  an  anonialdus  sit- 
uation. Why  should  a  method  ol  trans- 
portation come  back  so  strong  after  a 
lapse  of  100  years?  The  answer  lies  in 
the  reasons  behind  the  creation  of  the 
Pennsylvania   Turnpike   Authorit.\. 

In  1937,  a  committee  fa\orably  re- 
ported to  the  Pennsylvania  Legislature 
on  the  feasibility  of  building  a  toll  road. 
Reasons  given  were  that  Pennsylvania 
needed  a  highway  which  would  skirt 
heavy  industrial  areas,  carry  heavy  traf- 
fic and  aid  travel  in  the  Allegheny 
Mountains — but  the  financing  of  such 
a  road  created  special  problems.  The  de- 
pression was  then  still  in  effect  and, 
consequently,  money  was  scarce.  The 
money  needed  to  finance  a  road  of  the 
caliber  desired  would  not  be  available 
if  the  road  was  to  be  a  free  highway. 
Making  the  road  a  toll  road  seemed  to 
offer  the  best  possible  solution.  This 
proposal  was  finally  accepted  despite 
severe  opposition. 

The  construction  of  the  highway  over 
an  old  right-of-wa\  formerly  owned  by 
the  Vanderbuilt  Railroad  began  in  1938, 
and  in  October  of  1940  the  first  160 
miles  were  opened  to  traffic.  World 
War  II  intervened  before  anymore  of 
the  Tmiipike  was  completed.  Then  in 
1948,  construction  commenced  again 
until  the  system  was  completed  last 
year.  This  superhighway  extends  from 
Philadelphia  to  the  eastern  Ohio  border, 
a  distance  of  327  miles  through  the 
southern  Pennsylvania  countryside. 

The  Turnpike  System  has  been  a  suc- 
cess from  the  start.  Trucking  companies 
at  first  were  rather  reluctant  in  using 
the  Turnpike.  They  soon  found  that  the 
toll  price  was  more  than  compensated 
for  b\  the  savings  in  time  and  money 
s|ient  for  gasoline,  tires  and  deprecia- 
tion on  the  trucks.  Dri\ers  appreciated 
not  only  the  time  saving  angle,  but  also 
favored  the  perfect  driving  conditions 
over  the  route. 

When  the  Tmiipike  was  first  insti- 
tuted, towns  along  the  route  feared 
they  would  become  isolated  from  com- 
mercial traffic.  Actually  these  cities 
lia\c  grown  more  prosperous  in  the  last 
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few  years  from  the  tourist  and  resort 
trade  traveling  over  the  highway. 

The  Turnpike  is  four  lanes  over 
its  entire  length,  composed  of  two 
traffic  lanes  in  each  direction  which  are 
divided  by  a  10  foot  middle  strip.  The 
width  of  each  two  lane  section  is  24 
feet   bordered   b\    10   foot  shoulders. 

The  highwa\'  has  no  railroad  or  high- 
way intersections,  the  crossings  being 
made  by  over  and  imder  bridging,  .'^t 
only  important  points  of  connection  to 
other  roads  and  special  industrial  areas 
is  one  able  to  exit  from  the  road.  Lea\- 
ing  the  road  is  done  by  a  special  inter- 
change having  a  cloverleaf  t>pe  of  de- 
sign. This  design  permits  a  continuous 
flow  of  traffic  and  eliminates  danger- 
ous intersections.  There  are  no  traffic 
lights  on  the  entire  s\stcm.  The  curves 
are  long  and  sweeping  with  a  minimum 
radius  of  1000  feet.  The  grades  are 
very  gradual  with  the  maximvmi  grade 
being  only  .3  per  cent.  Although  varying 
speed  limits  are  maintained  along  the 
highway,  it  is  still  designed  for  a  high 
speed  of  70  miles  per  hour.  Cjasoline 
stations  and  restaurant  facilities  are 
strategically  located  along  the  entire 
highway.  The  design  of  the  highway  has 
been  such  that  90  per  cent  of  all  causes 
of  accidents  such  as  side  swiping  and 
head-on  collisions  have  been  eliminated. 

The  Pennsvlvania  Turnpike  is  well 
equipped  with  modern  radio  communi- 
cation to  facilitate  traffic,  aid  highwa\ 
patrolmen  and  to  keep  authorities  posted 
on   highway   difficulties. 

(^nc  feature  of  the  Turnpike  is  that 
it  goes  through  the  Appalachian  Moun- 
tains in  many  places  by  means  of  tun- 
nels instead  of  going  arovmd  or  o\er 
them  as  in  other  highways.  On  the  old 
V^anderbuilt  Railroad  right-of-way, 
there  were  several  tvmnels  whicii  li.ui 
been  partialK  built  and  offered  an  ex- 
cellent means  to  by-pass  the  mountains 
if  the\  were  completed.  The  Turnpike 
Commission  found  that  it  would  be  ad- 
vantageous to  finish  these  timnels. 

In  these  large  tunnels,  air  must  be 
propelled  through  the  timnel  at  1,200,- 
000  ctm.  in  order  to  keep  the  carbon 
monoxide  concentration  df)wn  to  the  al- 
lowable 4  parts  per  111,11011  parts  of  air. 


An  aerial  view  of  the  New  Jersey  Turnpike  in  the  northern  section  of  the 
state  showing  one  of  the  large  interchanges  in  Newark. 


The  carbon  monoxiile  content  in  all  the 
tunnels  is  continuously  being  checked 
by  anahzers.  When  the  allowable  car- 
bon monoxide  content  is  exceeded,  a  red 
light  flashes  on  and  alarm  bells  ring  to 
warn  the  operator  to  increase  the  \en- 
tilating  flow. 

The  success  of  the  Penns\I\ania 
Turnpike  stimulated  other  states  in  con- 
sidering the  construction  of  tinnpikes. 
New  Jersey  was  one  of  the  first  to 
really  begin  construction  of  a  super 
highway.  Its  highway,  the  New  Jersey 
Turnpike,  represents  an  outlay  of  $250,- 
000,000  for  the  construction  of  its  118 
miles  of  road  extending  between  the 
(leorgc  Washington  Bridge  in  New 
York  to  Wilmington,  Delaware.  Sev- 
eral factors  were  responsible  for  this  ex- 
treme construction  cost.  The  route 
passes  through  one  of  the  most  densely 
populated  and  heavily  industrialized 
areas  in  the  nation ;  hence,  the  right  of 
way  and  engineering  costs  were  \ery 
high.   Costs   were   further   increased    b\ 


the  problems  faced  in  constructing  the 
road  over  large  swampy  areas. 

The  New  Jersey  Turnpike  lays 
claim  to  being  the  world's  heaviest  road 
bed  for  its  flexible  type  pavement  con- 
struction. It  is  composed  of  a  four  and 
one  half  inch  thick  asphaltic  concrete 
top  layer.  This  top  layer  is  supported  by 
six  and  one  half  inches  and  seven  and 
one  half  inch  thick  layers  of  crushed 
rock  plus  a  fovnidation  of  from  18  to 
24  inches  of  frost  free  material  over- 
lying  the    normal   earthen    base. 

One  feature  of  the  Turnpike  is  that 
it  has  two  special  bridges,  one  spanning 
the  Passaic  River  and  the  other  the 
Hackensack  Ri\er.  Each  has  a  main 
span  of  M5  feet.  This  span  sets  the 
record  for  the  largest  plate  girder  span 
of  its  type. 

(^ne  serious  problem  encountered  was 

in  building  the  road  o\er  a  marsh  called 

the  New  Jersey  .Meadows.  To  avoid  the 

lu'a\ily      industrialized      areas      around 

( (joiitiniit/l  on   t<age  26) 


Toll   Plaza  at  Interchange  No.    1    called   tl  _    L  •  '  _      are  Memorial   Bridge  Interchange  and   located 
at  Deepwater,  New  Jersey—this  is  the  southern  terminus  of  the  New  Jersey  Turnpike. 
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by  F.   A.   Kuhlmeier,  E.E.,  '56,   R.   H.    Hardin,   E.E.,  '54, 
Roger  Funk,  E.E.,  '56,  and  David  M.  Cohn,  E.E.,  '55 


GORDON  BOOZ 

Gordon  Hooz,  senior  in  Aeronautical 
Engineering  here  at  Illinois,  not  only 
has  a  high  scholastic  average  but  is 
very  active  in  student  affairs. 

Gordon  graduated  from  Colchester 
High  School  (Colchester,  Illinois)  in 
1'549  as  salutatorian  of  his  class;  where- 
upon, he  received  a  county  scholarship 
here  at  the  I'niversity  of  Illinois.  Since 
then  Gordon  has  been  active  in  many 
student  activities.  He  is  a  member  of 
the  Institute  of  the  Aeronautical  Sci- 
ence (IAS)  where  he  has  served  as 
both  secretary-treasurer  and  president. 
He  is  a  member  of  the  Arnold  Air  So- 
ciety. Last  semester  Gordon  was  elected 
the  chairman  of  Gamma  Alpha  Rho 
which  is  an  honorary  fraternity  for 
juniors  and  seniors  in  Aeronautical  En- 
gineering. 

Flying,  one  of  Gordon's  prime  inter- 
ests, was  furthered  when  received  a 
scholarship  from  the  Cleveland  Air 
Foundation.  Upon  completion  of  this 
flight  course  he  received  his  private  li- 
cense. 

Gordon's  hobby,  model  airplane  build- 
ing, has  been  shelved  since  his  marriage 


GORDON  BOOZ 

in  1950  as  he  and  his  young  son,  Ronn, 
do  not,  as  yet,  see  eye  to  eye  in  the 
construction  of  aircraft. 

This  is   the  third   time   that  Gordon 


has  worked  on  the  Engineering  Open 
House  and  this  year  he  is  chairman  of 
the  program  committee.  The  first  job 
of  the  program  committee,  each  year, 
is  to  make  up  the  programs.  So  he,  his 
wife,  and  even  some  of  the  neighbors 
workeil  long  and  hard  during  Christ- 
mas \acation  getting  the  exhibits  edited 
and  listed  in  the  program.  Anofhci 
function  of  the  program  committee  i~. 
selecting  judges  and  giving  out  tiic 
awards  for  the  best  exhibits.  During  tlic 
time  the  open  house  is  in  progress  thi^ 
committee  is  in  charge  of  the  central  1 
headquarters  which  is  the  brain  or  co 
ordinating  group  of  the  whole  opeia 
tion. 

Gordon  is  presently  employed  by  tin- 
U.  S.  Geological  Survey (  Water  Re- 
sources Division)  which  is  in  charge  of 
the  surface  water  records  for  the  state 
of  Illinois.  It  is  his  job  to  read  the 
water  gages  at  check  points  located 
along  various  rivers  and  streams  in  this 
area  and  then  combine  and  correlate 
this  data  into  a  report.  The  report  is 
then  sent  to  the  Army  Engineers  at 
Washington  where  it  is  used  for  study- 
ing flood  control. 

Gordon's  plans  are  fairly  well  de- 
cided for  the  next  few  years,  for  after 
his  graduation  in  February  of  1954  he 
will  enter  the  Air  Force  as  a  second 
lieutenant.  While  in  the  service  he 
plans  to  study  meterology.  After  Gor- 
don receives  his  discharge  from  the  Air 
Force  he  plans  to  enter  industry  and 
specialize  in  the  design  of  air  craft 
powerplants. 

PROFESSOR  J.   E.  WILLIAMS 

Professor  J.  E.  Williams  of  the  elec- 
trical engineering  department  heads  vip 
the  faculty  participation  in  the  1953 
Engineering  Open  House  as  Chairman 
of  the  faculty  advisory  committee.  He 
has  offered  many  new  suggestions  and 
ideas  to  make  the  show  bigger  and  bet- 
ter this  \ear,  drawing  from  his  experi- 
ence ;is  chairman  of  the  Engineering 
Show  ;ir  Michigan  College  of  Mining 
and  Technology  in    1933. 

Professor  Williams  came  to  Illinois  in 
1946  from  the  General  Electric  Com- 
pany, where  he  had  worked  since  1941 
in  the  induction  motor  design  depart- 
ment. Prior  to  this,  he  had  been  an  in- 
structor at  Ohio   State    l'ni\-ersity. 


He  received  his  U.S.  in  E.E.  from 
Michigan  College  of  Mining  and  Tech- 
nology in  1933,  and  his  M.S.  from 
Ohio  State  in  1941.  His  home  town  is 
Iron  Mountain,  Michigan,  in  Michi- 
gan's upper  peninsula,  and  of  course, 
he  likes  to  return  to  this  area  on  vaca- 
tions. 

Professor  Williams  is  a  member  of 
AIEE,  Tau  Beta  Pi,  and  Eta  Kappa 
Nu. 

As  chairman  of  tiie  facult\  acl\isor\ 
committee  for  the  1953  Engineering 
(^pcn  House,  Professor  Williams  states 
that    tacult\    a>si^tancc    .iiul    cooperation 


PROFESSOR  J.  E.  WILLIAMS 

with  students  has  reached  a  new  high 
this  year,  and  that  the  Open  House  will 
be  informative  and  entertaining  and 
will  leave  a  lasting  impression  on  all 
those  who  see  it. 

BOB  SCHRADER 

Bob  Schrader  is  one  of  the  finest  fel- 
lows anyone  would  want  to  meet.  He 
has  the  spirit  of  cooperation  needed  by 
anyone  who  works  with  a  group  of  peo- 
ple. This  year  he  is  the  able-bodied  As- 
sistant Editor  of  the  Technograph.  Last 
year  he  wrote  the  Boneyard  Bilge  which 
is  no  little     accomplishment  in  itself. 

Bob  says  sacking  out  is  probably  one 
of  his  favorite  pastimes,  and  he  is 
known  as  the  sack  out  artist  of  Tri- 
angle Fraternity.  This  seems  rather 
hard  to  believe  after  looking  over  the 
list  of  activities  in  which  he  is  partici- 
pating. 

Besides  all  his  Technograph  work, 
he  found  time  last  year  to  be  in  charge 
of  programs  for  the  Engineering  Open 
House,  as  well  as  being  a  sophomore 
manager  for  the  Star  Course.  This  year 
as  a  junior  in  Chemical  Engineering  he 
is  the  General  Chairman  of  the  Engi- 
f Continued  on   page  64) 
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Wlu'ifvcr  \()u  look  you  will  sec  the 
work  of  engineers.  Huildiiigs,  streets, 
machines,  automobiles,  tvirnitiire  are  all 
the  result  of  engineering.  They  have 
come  out  of  the  little  bits  of  scientific 
knowledge  discovered  over  the  past 
hundreds  and  thousands  of  years,  build- 
ing up  piece  by  piece  from  simple  be- 
ginnings. 

Almost  any  common  ordinary  thing 
— a  door  knob  or  window  shade — was 
at  one  t  i  m  e  an  intricate  mechanical 
problem,  and  some  engineer — whether 
called  that  or  not — had  to  work  out  a 
way   to   build    it. 

Some  of  our  newer  marvels — like 
television — are  more  complex.  No  one 
man  suddenly  invented  it  out  of  his  own 
head.  It  came  out  of  the  storehouse 
of  knowledge  which  has  been  built  up 
over  the  years  in  \arious  fields  of  elec- 
tricity and  other  sciences.  But  it  re- 
quired somebody  who  was  familiar  with 
that  accumulated  knowledge,  could 
make  use  of  the  right  parts  of  it  and 
put  them  together  in  a  workable  system 
of  television.  In  other  words,  it  took 
an   engineer   to   do   the   job. 

This  is  an  Age  of  Science,  and  more 
and  more  technical  men  are  needed — 
technicians,  scientists,  engineers  —  men 
to  develop  new  products  and  others  to 
design  them,  test  them,  produce  them 
and  sell  them.  More  women,  too,  are 
getting  into  technical  work,  particularly 
in  the  fields  of  science  and  research  and 
to  some  extent   in  engineering. 

It  is  hoped  that  this  article  will  be 
of  some  help  to  you  in  deciding  on  your 
future  plans,  but  be  sure  to  talk  to  your 
parents,  teacher  or  guidance  counsellor 
about  your  personal  situation,  they 
know  you  and  your  record  and  apti- 
tudes, and  can  give  you  valuable  assis- 
tance in  making   your  choice. 

What   is  an   Engineer? 

No  simple  definition  exists.  The 
dictionary  says  that  originally  an  engi- 
neer was  a  "designer  and  constructor  of 
engines,"  but  it  then  goes  on  with  a 
long  and  complicated  paragraph  to  try 
to  explain   what   the   word    means   now. 

There  are  many  different  kinds  of 
engineers  and  various  overlapping 
groups  such  as  scientists  and  research 
workers.     There    are    also    such    jobs    as 


techiucian  and  draftsman,  which  in  a  y 
not  require  a  college  engineering  degree 
but  do  involve  some  of  the  same  types 
of  problems.  The  word  "engineer"  is 
used  in  a  broad  sense  in  this  article, 
since  what  we  have  to  say  applies  pretty 
much   to   all    these   classifications. 

Probably  the  best  way  to  define 
engineering  is  to  break  it  do\\n  and  ex- 
plain a  little  bit  about  its  various 
branches.  In  the  following  paragraphs 
five  main  groups  are  described  w  i  t  h 
their   corresponding   jobs. 

Of  course  each  group  can  be  broken 
down  further,  and  each  offers  a  great 
variety  of  kinds  of  work.  Some  engi- 
neers go  into  research  v\-ork,  specializing 
in  some  of  the  fundamentals  of  science. 
At  what  might  be  considered  the  other 
extreme  is  the  production  engineer,  who 
is  responsible  for  the  actual  building  of 
the  product  in  the  best  and  most  eco- 
nomical way.  In  between  are  m  any 
other  varieties,  so  there  are  actually 
hundreds  or  thousands  of  different  types 
of   jobs   all    labeled    "engineering." 

The  iivil  rnginrrr  is  responsible  for 
the  design,  construction  a  n  d  mainten- 
ance of  buildings,  highways,  railroads, 
bridges,  dams,  airfields,  canals,  water 
a  n  d  sewage  systems,  harbors,  tunnels 
and  surveying.  Typical  jobs  are  those 
carried  out  by  the  airport  engineer, 
bridge  engineer,  municipal  engineer,  .iiul 
sanitation   engineer. 

Mining  and  nictnllitrgicdl  cnginttr- 
ing  deals  with  the  locating  and  extrac- 
tion of  mineral  deposits,  reduction  and 
refining  of  ores,  manufacture  of  alloys, 
and  processing  of  metallic  a  n  d  non- 
metallic  substances  into  useful  struc- 
tures and  shapes.  The  metallurgical 
engineer  deals  w  i  t  h  materials  rather 
than  machines.  Employment  as  a  ma- 
terials engineer,  rolling  m  i  I  I  superin- 
tendent, welding  engineer,  manager  of 
smelter,  or  foundry  engineer  are  repre- 
sentative of  this  branch. 

Mechanical  engineering  is  one  of  the 
largest  fields  o  f  engineering,  broadly 
covering  power  development  and  manu- 
facturing. It  in\ol\es  the  design  and 
production  of  machinery,  machine  tools, 
engines,  turbines,  boilers,  automobiles, 
trains,  airplanes,  ships,  etc.  It  includes 
the  design  and  operation  of  plants  to 
manufacture    other    prod\icts.     Positions 


as  an  automotive  engnieei,  jet  propul- 
sion engineer,  production  engineer,  tool 
engineer,  plant  supervisor,  industrial 
engineer  represent  the  opportunities  to 
be   found   in   this   field. 

The  chemical  engineer  is  interested 
in  the  industrial  application  of  chemis- 
try and  chemical  products,  a  field  which 
is  growing  by  leaps  and  hounds.  He 
is  responsible  for  the  production  and 
processing  of  foodstuffs,  rubber,  petro- 
leum, coal,  leather,  plastics  and  other 
synthetic  materials  a  n  d  thousands  of 
other  products.  He  may  become  an 
atomic  energy  scientist,  petroleinii  engi- 
neer, sales  and  service  engineer,  plastics 
plant  manager,  or  an  industrial  chemist. 

Electrical  engineering  is  a  rapidly 
expanding  branch  of  engineering  because 
of  the  new  industrial  applications  of 
electronics  and  atomic  power.  The  elec- 
trical engineer  is  concerned  with  the 
generation  and  transmission  of  electrical 
power,  the  design  and  manufacture  of 
motors,  generators,  electrical  ins- 
truments, controls  a  n  d  appliances,  as 
well  as  many  activities  in  such  fields  as 
lighting,  communications,  television  and 
radar.  Jobs  as  television  engineer, 
power  plant  superintendent,  electronics 
engineer,  lighting  engineer,  tele- 
phone superintendent  typify  the  ones  to 
he   found    in    this    field. 

Why  should  I  take  engineering? 

There  are  many  good  reasons.  Not 
everybody  would  make  a  good  engineer 
— or  a  good  doctor  or  a  good  salesman. 
But  assuming  there's  no  good  reason 
you  shouldn't  be  an  engineer  or  scientist, 
here  are  a  few  facts  which  might  in- 
fluence   your   decision. 

Job  hunting  will  probably  be  the 
first  thing  you  will  do  when  you  finish 
college.  Experts  state  that  this  country 
will  need  about  3(),0()0  new  engineers 
each  year  for  some  time  to  come.  1  be 
engineering  schools  will  graduate  just 
about  half  that  number. 

This  situation  probably  won't  go 
on  forever.  Supply  and  demand  in  the 
engineering  field  will  vary  over  the 
years  just  as  they  do  in  every  business. 
But  this  country  is  growing  faster  and 
faster,  and  it  must  have  engineers  to 
design  and  build  the  things  we'll  need. 
(Continued  on  page   30) 
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When  wf  lu-ar  that  tc-nn,  must  of  us 
immediately  think  of  bombs,  war,  and 
destruction.  However,  we  have  that  im- 
pression because  we  are  not  aware  of  the 
true  facts  about  the  production  and 
utilization  of  atomic  energy. 

The  problem  of  atomic  energy  is  not 
going  to  be  sohcd  overnight,  but  rather 
the  problems  facing  the  engineers  will 
be  vmsolved  for  a  while  to  come.  There 
are  opportunities  available  for  most  any 
type  of  engineering  in  the  field  of 
atomic  energy.  For  the  mechanical  en- 
gineer there  is  the  problem  of  heat  ex- 
changers for  the  atomic  power  plants; 
to  the  metallurgist  there  is  the  problem 
of  developing  a  metal  that  can  with- 
stand the  high  temperatures  as  well  as 
high  nuclear  bombardment  that  takes 
place  in  the  harnessing  of  the  atom; 
also,  there  is  an  opportunity  for  the 
agriculture  engineer  to  utilize  the  ben- 
efits of  the  tracers,  or  radioisotopes. 

Here,  engineers  of  the  future,  lies  a 
challenge  to  modern  engineering,  with 
all  its  various  phases,  to  tame  and  util- 
ize this  modern  miracle  of  today — 
Atonu'c   Energy. 

Sources  of  Energy 

The  Atomic  Energy  Commission 
manufactures  two  kinds  of  atomic  fuels 
—  uranium  233  and  plutonium  23Q. 
The  processes  are  entirely  different;  in 
effect,  they  are  the  products  of  two 
separate   industries. 

Production  of  plutonium  starts  with 
bars  of  uranium  metal,  refined  from 
Congo  or  Canadian  ore.  Most  of  this 
metal  is  heavy  uranium  (U-238),  but 
about  one  in  every  one  hundred  forty 
atoms  is  light,  fissionable  u  r  a  n  i  u  m 
(U-235).  The  bars  are  loaded  into  one 
of  the  three  atomic  piles  at  the  Hanford, 
Washington,  plant,  and  are  left  there 
for  several  weeks.  In  the  pile,  many  of 
the  U-235  atoms  are  split,  producing; 
( 1 )  a  couple  of  lighter  ( and  intensely 
radioactive)  atoms;  (2)  a  lot  of  energy; 
and  (3)  two  and  a  fraction  neutrons, 
on  the  average.  Some  of  these  neutrons 
are  absorbed  into  atoms  of  U-238 ;  these 
atoms  then  go  through  a  series  of  trans- 
formations and  finally  become  atoms  of 
plutoniimi  23Q.  Plutonium  2}'^  is  an 
artificial  fissionable  element  which  does 
not  occur  in  nature. 

THE  TECHNOGRAPH 


ATOMIC  ENERGY 


by  MEL  RUDICH,  Gen.  E.,  '53 


The  uranium  rods  are  then  ri'iiio\eil 
from  the  pile,  (lissoJNed  in  acid,  and 
passed  through  an  elaborate  chemical 
plant,  also  at  Hanford,  where  the  plu- 
tonium  is  extracted.  The  leftover  uran- 
ium, working  chemicals,  and  dangerous- 
ly radioactive  fission  products  are  then 
stored  in  underground   tanks. 

There  are  two  methods  for  the  sep- 
a  r  a  t  i  o  n  of  fissionable  U-235  from 
l'-23iS.  The  first  plant  to  deliver  ap- 
preciable quantities  of  U-235  was  the 
electromagnetic  plant  (known  as  Y-12) 
at  Oak  Ridge,  then  operated  by  an 
Eastman  Kodak  subsidiary.  This  plant 
contains  a  large  number  of  machines 
called  calutrons,  each  of  which  is  cap- 
able of  producing  U-235. 

The  calutron,  invented  by  Dr.  Ernest 
().  Lawrence,  designer  and  builder  of 
the  first  cyclotron,  is  a  modified  and 
overgrown  mass  spectrograph.  Uranium 
is  ionized — broken  down  into  electric- 
ally charged  molecules — and  the  ions 
are  shot  at  high  speed  past  a  tremendous 
magnet  which  deflects  them  to  one  side. 
The  U-235  ions  are  deflected  more  than 
the  slightly  heavier  nonfissionable 
U-238.  They  come  out  at  a  different 
place  and  therefore  can  be  collected  sep- 
arately. 

Unfortunately,  no  one  has  yet  fig- 
ured how  to  ionize  uranium  in  any 
quantity.  Hence  each  individual  ma- 
chine has  a  low  output,  the  power  con- 
sumption is  very  high,  and  the  man- 
power required  to  produce  a  pound  of 
material  is  all  out  of  proportion  with 
all   alternate  methods. 

In  early  1947,  large  scale  prmluction 
at  Y-12  was  halteil.  While  most  of  the 
plant  is  being  held  in  standby,  some  of 
the  calutrons  are  still  being  operated 
experimentally  in  an  effort  to  find  a 
way  around  the  low  efficiency. 

The  second  and  best  known  of  the 
U-235  plants  is  the  gaseous  diffusion 
(K-25)  plant  at  Oak  Ridge.  It  is  be- 
lieved to  be  the  largest  industrial  oper- 
ation ever  carried  on  under  one  roof. 
It  cost  five  hundred  million  dollars  to 
build  and  is  the  only  one  of  its  type  in 
the  world. 

In  K-25  uranium,  combined  with 
fluorine  to  form  a  gas,  is  forced  through 


stage  after  stage  of  sieves,  barrier  mem- 
branes. The  light  isotope,  fissionable 
U-235,  goes  through  the  sieves  a  little 
more  easily  than  the  heavier  U-238. 
After  thousands  of  stages,  gaseous 
U-235  is  obtained.  This  gaseous  U-235 
is  then  separated  from  the  fluorine  and 
becomes  metallic  U-235. 

In  anticipation  of  a  rapidly  growing 
short.ige  of  uranium,  great  attention  has 
been  given  to  ''breeding,"  a  process  in 
which  plutonium  is  produced  by  the 
power  reactor  at  a  rate  greater  than  its 
consumption.  It  is  theoretically  possible, 
but  in  practice  will  be  very  difficult, 
to  build  an  industrial  reactor  that 
will  cause  excess  neutrons  to  be  absorbed 
in  a  blanket  of  U-238,  producing  plu- 
tonium which  can  serve  as  new  fuel  to 
continue  the  operation  as  long  as  new 
natural  uranium  is  supplied.  This  great- 
ly' increases  the  availability  of  fuel,  for 
the  most  of  the  uranium,  not  just  the 
small  U-235  fraction  of  it,  is 
consumable. 

It    might    even    be    possible    by    these 


means   to    build    up    fissionable   material 
faster  than  it  is  consumed. 

Nevertheless,    the    engineering    diffi- 
culties    associated     with     breeding     are 
enormous.  Here  are  a  few  of  them : 
For    any    reasonable    thermod\- 
namic    efficiency    in    utilizing    tlie 
great  energies  available,  it  is  neces- 
sary   to    operate    at    temperatures 
well    above   the   conventional    engi- 
neering range. 

The  compactness  of  reactors 
which  is  an  important  inherent  aii- 
\aiitage  proves  troublesome  in  re- 
gard to  the  heat  transfer  problems 
which  involve  heat  transfer  rates 
far  transcending  previous  exper- 
ience. 

The  materials  chosen  for  the  re- 
actor must  withstanii  not  oid>  high 
temperatures  but  also  high  nuclear 
ratiiation  densities,  with  unpreilict- 
able  changes  in  the  physical  proper- 
ties of  the  materials  concerned. 
If  we  finally  find  a  structural 
( (jontinmd  an  page  40) 
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Engineering  Hall  — home  of  the  civil  engineering  department  and 
which   also   houses  the  offices  of  the  College  of   Engineering. 


For  a  little  over  a  year  the  'I'ech- 
nograph  has  been  featuring  tirlii  les  on 
the  individual  departments  in  the 
college  of  engineering.  In  this  article 
ive  have  tried  to  give  you  a  picture  of 
engineering  at  Illinois  by  tying  to- 
gether excerpts  from  those  articles. 
Uiir  apologies  must  go  to  the  TAM , 
GEO.  and  Ceramic  engineering  de- 
partments, iihich  have  not  yet  been 
featured  in  the  Technograph. 

Civil   Engineering 

There  are  probably  many  questions 
about  the  civil  engineering  curriculum 
and  its  purposes.  The  first  question  that 
probably  comes  in  mind  is,  "What  is  the 
curriculiun  svipposed  to  do  for  the  stu- 
dent?" In  a  University  of  Illinois 
bulletin  I  found  an  answer  which  reads, 
"While  the  instruction  aims  to  be  prac- 


tical bj-  giving  the  student  information 
and  practice  directly  applicable  to  his 
future  professional  work,  the  object  is 
the  development  of  mental  faculties. 
The  power  to  acquire  information  and 
the  ability  to  use  it,  is  held  to  be  of 
far  greater  value  than  any  amount  of 
so-called   practical    acquirements." 

In  the  first  year  of  school  all  engi- 
neering students  take  the  same  courses. 
First  semester  courses  are,  chemistry, 
general  engineering  drawing,  college  al- 
gebra, trigonometry,  rhetoric,  engineer- 
ing lectures,  physical  education,  and 
military. 

IVIany  students  will  argue  that  taking 
certain  of  these  courses  is  a  waste  of 
time.  Descriptive  geometry,  and  analytic 
geometry  are  particidarly  condemned. 
It  must  be  emphasized,  however,  that 
these  coiu'ses  are  of  utmost  importance. 


Room   217  of  the   new  M.   E.   building   contains   more  than   one   hundred 
machine  tools  and  is  designated  the  Machine  Tool  Laboratory. 


Descriptive  geomctr\  is  an  engineering 
drawing  course  where  the  student  is 
taught  to  solve  engineering  problems 
graphicallj'.  It  is  designed  to  make  the 
students  think.  Analytic  geometri,'  is  the 
mathematics  of  straight  lines  and  curves 
encountered  in  plain  and  solid  geometry, 
and  is  a  stepping  stone  to  the  calculus. 
Between  the  first  and  second  years, 
during  the  summer  session,  the  student 
in  civil  engineering  encounters  his  first 
C.E.  courses.  The  first  course  is  C.E. 
101,  surveying  theory.  In  this  course 
taught  during  the  first  three  weeks  of 
the  summer  session,  the  student  becomes 
acquainted  with  surveying  instruments, 
some  of  their  uses,  and  computation 
pertaining  to  surveying.  C.E.  102  {sur- 
veying practice)  is  given  in  summer 
camp,  which  is  of  five  weeks'  duration. 
The  sinnmer  camp  is  located  in  north- 
ern Minnesota  and  actual  field  condi- 
tions prevail. 

The  second  year  finds  the  student 
taking  the  following  courses:  1st  semes- 
ter: route  surveying  (C.E.  103),  build- 
ing construction  (C.E.  160),  calculus, 
physics,  physical  education,  and  military; 
2nd  semester:  economics  or  speech,  geo- 
logy, calculus,  physics,  analytical  me- 
chanics (statics),  physical  education  and 
military.  Courses  that  may  need  some 
elaboration  are:  route  surveying,  build- 
ing construction,  geology  and  analytical 
mechanics.  Route  surveying  concerns  the 
economical  planning  of  transportation 
routes.  This  takes  in  the  surveying  as- 
pect and  the  computations  encountered 
in  the  construction  of  transportation 
route.  Building  construction  acquaints 
the  student  with  the  different  types  of 
building  materials,  and  their  proper 
uses.  (Geology  gives  the  student  his  first 
contact  with  soil  and  rock  problems. 
This  course  lays  the  ground  work  for 
the  soil  courses  that  are  to  follow. 
Analytical  mechanics  is  the  mathematical 
analysis  of  force  systems  and  simple 
trusses,  when  no  motion  takes  place  in 
the  systems  under  consideration. 
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The  civil  engineering  stuiient  in  tlic 
third  year  takes  the  following  courses: 
\st  semester,  soil  and  bituminous  ma- 
terials (C.E.  230),  plain  concrete  (C.E. 
235),  structural  analysis  (C.E.  261), 
mechanical  power  equipment  (M.E. 
201),  analytical  mechanics  (Dynamics), 
and  resistance  of  materials;  Ind  se/nes- 
ter,  highways  (C.E.  220),  structural 
analysis  (C.E.  262),  elementary  struc- 
tural design  (C.E.  263),  fluid  me- 
chanics and  electives.  Soils  and  bitumin- 
ous materials  deals  with  these  materials 
as  encountered  in  engineering  work  and 
emphasizes  their  uses  and  limitations. 
Plain  concrete  gives  the  student  a 
knowledge  of  how  concrete  is  made, 
the  factors  upon  which  the  concrete's 
strength  depends  and  the  design  of  a 
concrete  mix  of  desired  strength.  Struc- 
tural analysis  deals  with  the  analyzation 
of  simple  structures  to  determine  stresses 
in  members  and  maximum  safe  loads 
applicable.  \Iechanical  p  o  w  e  r  equip- 
ment provides  the  student  with  the 
knowledge  of  different  types  of  engines 
and  their  uses.  Anal\tical  mechanics 
(Dynamics)  teaches  students  to  analyze 
machines  in  motion.  Resistance  of  ma- 
terials is  a  study  of  the  interior  stress 
of  a  material  which  is  evidenced  when 
the  material  is  loaded.  Highways  deals 
with  the  material  used  in  highway  con- 
struction (surface  and  sub-surface). 
Structural  analysis  is  a  continuation  ot 
the  first  course  in  structure.  Elementary 
structural  design  deals  with  the  funda- 
mentals of  design  work  in  the  medias 
of  steel  and  reinforced  concrete.  Fluid 
mechanics  is  concerned  with  the  prob- 
lems encountered  in  the  flow  of  fluids 
in  pipes,  channels,  nozzles. 

In  the  fourth  year  the  student  chooses 
his  option  in  civil  engineering.  By  choos- 
ing an  option  he  chooses  a  phase  of  civil 
engineering  in  which  he  wishes  to 
specialize.  The  options  open  to  students 
include:  general  construction,  highway, 
hydraulics,  rail  w  a  y,  and  structural. 
After   the   option    is   chosen   the   stuiient 


concentrates  on  courses  pertaining  to  his 
chosen  option. 

Mechanical   Engineering 

Today  the  M.  E.  department  is  the 
largest  in  the  engineering  college  with 
an  undergraduate  enrollment  of  about 
550  students  and  a  faculty  staff  of 
nearly  100.  In  addition  26  men  are  cur- 
rently working  on  their  doctorates  and 
24  on  their  masters  degrees.  The  de- 
partment has  indeed  advanced  a  long 
way  since  the  first  classes  were  con- 
ducted   in   a   converted    mule   stable. 

Aside  from  physical  expansion,  the 
M.  E.  department  has  greath'  enlarged 
and  improved  its  curriculum.  The  op- 
tion system  has  been  inaugurated  so  as 
to  provide  the  stuiient  with  a  conveni- 
ent  means   of    placing   emphasis   on    an\ 


Full   scale  view  of  testing    machine 
in  Talbot  Laboratory. 

one  of  the  following  phases:  aeronauti- 
cal, air  conditioning  and  refrigeration, 
machine  design,  petroleum  production, 
power,  research,  production,  railway  mo- 
tive power,  and  general  ( which  permits 
the  student  to  select  about  24  hours  of 
either  technical  work  cutting  across  the 
special  options,  or  of  non-technical  elec- 
ti\es  in  other  colleges).  Plans  are  now 
nearly  completed  for  an  additional  op- 
tion, which  is,  in  effect,  a  new  curricu- 
lum within  the  M.  K.  departuient.    This 


This  viev\'  of  the  modern  Electrical  Engineering  Building  shows  how  engi- 
neers hove  kept  up  with  the  trend  of  the  times. 
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iK-w  course  of  stiul)  leads  to  a  ilegrcc  in 
iiulustrini  engineering,  a  phase  of  engi- 
neering which  is  becoming  more  and 
more  important  every  day. 

A  primary  objective  of  the  M.  K. 
department  is  to  pro\iiie  the  student 
with  the  best  general  education  possible 
and  at  the  same  time  not  sacrifice  any 
courses  needed  for  graduation.  This 
policy  is  in  line  with  the  views  of  men 
who  are  today  far  advanced  in  the  engi- 
neering profession,  and  who  have 
learned  by  experience  that  this  type  of 
education  and  character  development 
plays  a  very  important  part  in  their 
lives. 

Electrical  Engineerinj* 

The  E.E.  department  continued  to 
expand  until  it  was  decided  that  there 
just  was  not  enough  space  to  accommo- 
date the  large  number  of  men  desirous 
of  entering  this  rapidh'  growing  field. 
In  February  of  1947.  construction  be- 
gan on  the  present  E.E.  building.  The 
structure  was  built  at  a  cost  of  $1,30(1,- 
mO  and  an  additional  $300,000  was 
spent  for  equipment  at  that  time.  The 
building  was  dedicated  in  1949.  Since 
that  time,  many  additional  appropria- 
tions have  been  granted  for  equipment, 
until  today,  the  electrical  engineering 
school  at  the  University  of  Illinois  is 
one  of  the  finest  and  best  equipped  in 
the  country. 

The  new  building's  80,000  square 
feet  of  floor  area  is  divided  into  three 
floors  and  a  penthouse.  Most  of  the 
space  is  taken  up  by  laboratories  and 
offices.  There  are  just  13  classrooms 
in  the  E.E.  building.  Most  of  these  are 
located  on  the  third  floor  along  with 
the  electronics,  communications,  radio, 
and  ultra  high  frequency  laboratories. 
The  new  network  analyzer  is  also  lo- 
cated on  the  second  floor  along  with 
the  network  analyzer  conference  room. 
Laboratories  and  shops  for  the  servic- 
ing of  equipment,  and  instrument  rooms 
are  found  on  the  second  floor. 

The  first  floor  houses  about  half  of 
the  office  space  along  with  circuits  and 
measurements  laboratory.  The  E.E. 
lounge  is  in  the  northeast  corner  of  this 
floor.  Two  lecture  rooms  with  uphol- 
stered theatre  type  seats  are  located  on 
this  floor  and  are  used  for  hour  exams, 
club  meetings,  and  seminars. 

Downstairs,  the  largest  area  is  used 
for  the  power  lab.  The  power  lab  has 
a  large  plate  glass  window  which  al- 
lows visitors  to  see  the  entire  lab.  The 
lab  has  its  own  instrument  room.  Imme- 
diately in  back  of  the  power  lab,  the 
E.E.  building  shop  is  located.  This  is 
a  complete  machine  shop  used  by  build- 
ing and  machinery  maintenance  men. 

The  building  has  its  own  power  sub- 
station, and  a  system  of  panel  boards 
which    permits    the    deli\ery    of    various 


-AC  and  DC  \oltages  to  aru  lab  in  the 
building.  For  safety,  the  power  lab  has 
emergency  push  buttons  located  on  every 
column.  These  buttons  kill  ail  tiie  power 
in  the  lab  with  the  exception  ol  tin- 
lighting  circuit. 

The  power  l:iii  iu-ic  :it  tin-  I  ru\er- 
sity  is  one  ot  tiie  largest  labs  ot  its 
kiiul  in  any  educational  institution.  It 
ha^  been  the  policy  of  the  department 
to  furnish  enough  equiimient  in  all  of 
its  labs  so  that  an  entire  lab  section 
may  work  on  the  same  experiment  at 
the  same  time.  This  means  several  sets 
of  each  kind  of  equipment.  The  depart- 
ment feels,  however,  that  the  expense 
of  this  duplication  of  equipment  is  war- 
ranteil  by  the  savings  in  instruction 
time.    Tile    lab    nistructors    spend     less 


ments    making    up    a    modern    radio    re- 
ceiver. 

The  penthouse  of  the  E.E.  building, 
added  to  the  building  after  its  comple- 
ti(jn,  hou.ses  the  antenna  laboratory. 
Here  measurements  of  radio  wave  field 
strength  are  made,  and  \anous  anteiuia 
designs   are  studied. 

Chemical   Engineering 

There  are  two  optional  curricula  in 
chemical  engineering,  one  requiring  four 
years  of  study  and  the  other  five  \ears. 
The  four-year  curriculum  is  for  the  high 
school  graduates  w  h  o  have  had  good 
training  in  high  school  chemistry,  phy- 
sics, mathematics,  and  (1  e  r  m  a  n  or 
French.  In  this  curriculum,  there  are 
a   number   of   special    courses   which   are 


The  Unit  Operations  Laboratory,  largest  laboratory  in  the  chemical  engi 
neering  building  extends  through  three  stories. 


time  in  explaining  the  experiments  and 
ha\e  more  time  for  giving  individual 
help. 

While  less  impressive  perhaps,  the 
electronics  and  communications  labs  are 
no  less  completely  equipped.  In  the  com- 
munications lab,  transmission  of  intelli- 
gence along  wires  is  studied.  The  lab 
contains  several  artificial  lines  simulat- 
ing several  miles  of  open-wire  and 
twisted   pair  lines. 

The  radio  lab  contains  all  the  neces- 
sary equipment  for  a  comprehensive 
study  of  present-day  radio  circuits. 
Modern  AM  and  EM  receivers  are 
laid  out  on  large  "breadboard"  t\pe 
layouts,  permitting  graphic  demonstra- 
tion of  the  functions  of  the  various  ele- 


offered  only  to  chemists  and  chemical 
engineers.  These  courses  have  accele- 
rated schedules  which  are  made  possible 
by  the  excellence  of  the  high  school 
traiiu'ng.  For  students  who  can  not  get 
the  training  necessary  for  the  four-year 
curriculum,  the  five-year  course  has 
been  established  .  This  is  essentially  the 
same  as  the  shorter  course  with  the  dif- 
ference in  the  number  of  hours  of  ele- 
mentary chemistry,  mathematics,  and 
language.  There  are  also  more  electives 
in  the  five-year  curriculum,  so  that  more 
liberal  arts  and  economics  courses  may 
be  taken.  Students  who  are  particularly 
interested  in  sales  and  administration  in 
the  chemical  a  n  d  oil  industries  often 
take   the  longer  curriculum. 

(Continued  on   p/igc  22) 
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Precisely  at  4:50  A.  M.  in  the  predawn  darkness  of 
last  July  21,  the  most  severe  California  earthquake 
since  1906  struck  the  .small  town  of  Tehachapi. 

\\'alls  were  collapsing,  huildinc^s  were  foldint;.  The 
town's  telephone  office  shook  to  its  foundation  and 
the  lights  went  out.  But  the  night  operator  remained 
at  her  switchboard  until  it  went  dead.  Nhiin  cables 
to  the  telephone  office  were  pulled  to  the  ground 
when  a  nearby  wall  caved  in. 

This  was  at  4:50  A.  M. 

At  8:30  A.  M.,  less  than  4  hours  later,  telephone 
men  had  reestablished  3  circuits  on  the  edge  of  town 
(top  picture).  Outdoor  offices  were  set  up  lor  Ued 
Cross  and  other  emergency  workers. 

Repairs  to  the  damaged  main  cable  and  otlier 
equipment  were  rushetl  (center  picture).  By  late 
afternoon  the  central  office  switchboard  was  work- 
ing. Tehachapi  residents  were  able  to  make  calls  to 
friends  and  relati\es  concerned  about  their  safety. 

By  9  P.  M.,  two  TV  stations  were  sending  live  tele- 
casts of  the  damage  to  Southern  Califorma  \iewers 
(bottom  picture).  Telephone  men  had  established 
a  4-jump  radio-relay  station  in  less  than  1-  hours. 

It  was  a  t\pical  disaster— brutal  and  unannouneeil. 
But  telephone  men  were  prepared.  They  quickly 
restored  communication  when  it  was  needed  most. 
In  so  doing.  the\'  demonstrated  the  resourcefulness 
and  technical  skill  which  telephone  companies  ask 
of  tlieir  engineers. 

For  qualified  engineering  graduates  of  this  caliber, 
there  are  opportumties  in  the  telephone  companies. 
Your  college  placement  officer  can  give  you  details. 
Or  write  to  .\merican  Telephone  &  Telegraph  Com- 
pany, College  Relations  Section,  195  Broadway,  New 
York  7,  N.  Y.,  for  the  booklet,  "Looking  Ahead." 


BELL   TELEPHONE   SYSTEM 
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DEPARTMENTS  .  .  . 

(('.on  tin  mil  from  piigf  20) 

Agricultural  Engineering 

The  dcpartiiient  otters  a  tour-Ncar 
ciirriculuiii  leading  to  a  degree  of  Bach- 
elor of  Science  in  agricultural  engineer- 
ing with  options  permitting  the  student 
to  choose  between  a  power  and  machin- 
ery, farm  structures,  or  soil  aiul  water 
engineering  curriculum. 

The  power  and  machiner>  option  in- 
cludes the  designs  of  machines,  the  ap- 
plication of  machines  to  farm  use,  and 
the  development  and  use  of  materials 
for  construction  of  machine  components. 
The  farm  structures  study  includes 
study  of  design,  location,  and  arrange- 
ment of  buildings;  lighting,  heating, 
ventilation,  and  functional  requirements 
of  farm  buildings.  Soil  and  water  en- 
gineering includes  drainage,  soil  erosion 
control,  irrigation,  land  clearing,  and 
flood  control.  The  power  and  machin- 
ery option  follows  the  mechanical  engi- 
neering design  course  closely,  and  the 
farm  structures  and  soil  and  water  engi- 
neering option  includes  civil  engineer- 
ing design.  Courses  are  offered  in  the 
fourth  major  field  in  agricultural  engi- 
neering— rural  electrification.  Included 
are  electric  service  to  rural  eras,  and 
the  development  and  use  of  farm  ma- 
chinery and  equipment  involving  elec- 
tricity. 

The  agricultural  engineering  curricu- 
lum follows  the  common  freshman  engi- 
neering program  of  study  in  the  first 
year.  In  the  second  year,  the  study  pro- 
gram begins  its  specialization,  and  in  the 
third  year,  the  student  chooses  between 
one  of  the  two  options  offered.  The 
program  of  study  is  so  arranged  as  to 
give  the  student  a  thorough  groundwork 
of  basic  engineering  courses  which  are 
necessary  in  any  engineering  field,  along 
with  specialized  courses  necessary  to  the 
particular  field  and  agriculture  courses 
needed  to  give  a  thorough  understanding 
of  problems  in  agricultural  engineering. 

Aeronautical  Engineering 

The  curriculum  leading  to  the  degree 
of  Bachelor  of  Science  in  aeronautical 
engineering  at  the  University  of  Illi- 
nois is  designed  in  such  a  manner  as  tn 
allow  the  student  to  concentrate  on  an\ 
one  of  the  three  major  fields  through 
selection  of  appropriate  technical  elec- 
tives.  These  three  fields  are  aerody- 
namics, aircraft  propulsion,  and  aircraft 
structures.  Although  each  student  is  re- 
required  to  take  basic  courses  in  each  of 
the  three  fields,  the  curriculum  is  ver\ 
flexible  for  the  junior  and  senior  years. 
In  addition  to  specializing  through  the 
selection  of  electives,  the  student  may 
register  for  a  special  problems  course 
which  will  allow  him  to  work  on  prob- 
lem of  particular  interest  to  him  WM'th 
close    supervision    by    a    staff    member. 


Probably  the  brightest  star  in  the  pic- 
ture of  the  aeronautical  engineer  edu- 
cational program  at  the  L  nixersity  of 
Illinois  is  the  excellent,  close  student- 
staff  relationship.  The  pattern  here  is 
to  mold  the  curriculum  in  each  individu- 
al case  so  as  to  produce  the  best  residts. 
A  sincere  effort  is  made  to  allow  stu- 
dents to  advance  as  fast  as  rheii  abili- 
ties allow. 

I'-ngineering  Ph>'sics 

l'!ngineering  physics  is  more  of  a 
pure  science  type  of  course  than  the 
other  engineering  curricula.  For  this 
reason  the  requirements  to  be  met,  in 
oriler  that  the  training  received  be  valu- 
able upon  graduation,  are  quite  rigid. 
It  is  known  as  the  hardest  curricidum  in 
the  engineering  college,  a  3.5  grade 
average  is  required,  and  after  gradu- 
ation, the  student  should  be  equipped 
to  handle  problems  in  mechanics  dealing 
with  Legrangian  equations,  problems  in 
electricity  and  magnetism  demanding 
Maxwell's  equations,  A.  C.  circuit  anal- 
ysis and  general  circuit  theory,  and  also 
in  light,  ph\sical  and  geometric  theor\ 
of  radiation.  This  curriculum  is  unlike 
others  in  engineering  in  that  no  speci- 
fic option  can  be  selected  and  followed. 
However,  one  of  the  outstanding  fea- 
tures of  the  course  is  the  large  number 
of  elective  hours  allowed.  Up  to  twen- 
ty-nine hours  of  approved  and  ten  hours 
of  technical  electives  may  be  selected. 
This  permits  the  student  to  follow  some 
other  engineering  field  if  he  wishes,  or 
he  may  choo.se  to  receive  a  broad  educa- 
tion by  including  many  non-technical 
courses.  The  first  two  years  of  engi- 
neering physics  are  very  similar  tn  all 
engineering   curricula.    In    the    last    two 


years  advanced  courses  in  physics,  math- 
ematics, and  chemistry  are  emphasized. 
As  a  junior,  the  student  enters  the  3(10 
series  of  physics  courses  which  are  quite 
demanding,  and  soon  "the  men  are  sep- 
arated from  the  boys."  A  look  into  the 
records  reveals  that  over  the  years  more 
than  50' ('  of  the  students  enrolled  ha\e 
attained  better  than  a  H  axeiage,  which 
leads  to  stiff  competition  within  the 
course.  The  grade  and  course  require- 
ments were  not  established  to  discour- 
age the  student,  but  merely  to  protect 
him  against  unemployment  upon  gradu- 
ation, (jood  physicists  are  very  much  in 
demand,  but  poor  ones  find  it  very  tlif- 
ficult  to  obtain  employment,  especially 
in  normal  times.  The  physicist  does  not 
receive  specialized  training  as  the  nor- 
mal engineer  does,  and  is  consequently 
required  to  be  thoroughly  trained  in 
nian\'  fields. 

Mining  and  Metallurgy 

Metallurgy  is  divided  into  three  main 
divisions:  chemical,  physical  and  me- 
chanical metallurgy.  Chemical  metal- 
lurgy is  concerned  with  methods  used  to 
produce  and  refine  metals  from  their 
ores.  The  chemical  metallurgist  at- 
tempts to  design  methods  for  more  ef- 
ficiently winning  metals  from  their 
ores,  to  get  rid  of  impurities  in  the 
ore,  to  develop  refining  techniques,  to 
study  the  rate  and  mechanism  of  reac- 
tions at  high  temperature,  to  develop 
better  refactory  materials,  and  to  im- 
prove general  production  procedures. 

Physical  metallurgy  deals  with  the 
nature,  structure,  and  physical  and  me- 
chanical properties  of  metals  and  al- 
locs. The  physical  metallurgist  studies 
(Continued   on   page   60) 


A  view  of  the  tractor  laboratory  showing  a  tractor  ready  to  be  tested 
on  the  dynamometer  with  other  tractors  and  equipment  in  the  back- 
ground. 
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Promise  of  a  golden  future 

Yellow  uranium  ore  from  the  Colorado  Plateau 

is  helping  to  bring  atomic  wonders  to  you 


Long  ago,  Indian  braves  made  their  war  |)aint  IV( 
orful  sandslnnps  of  the  Colorado  Plateau. 


mi  the  col- 


THEY  USED  URANIUM-Their  brilliant  yellows  came  from 
carnotite,  the  important  uranium-bearing  mineral.  Early  in 
this  century,  this  ore  supplied  radium  for  the  famous  scien- 
tists. Marie  and  Pierre  Curie,  and  later  vanadium  for  spe- 
cial alloys  and  steels. 

Todav,  this  Plateau  — stretching  over  parts  of  Colorado, 
Utah.  New  Mexico,  and  Arizona— is  our  chief  domestic 
source  of  uranium.  Here,  new  comnmnities  thrive:  jeeps 
and  airplanes  replace  the  burro:  Gciger  counters  supplant 
the  divining  rod  and  miner's  hunch. 

P'rom  hundreds  of  mines  that  are  oflen  just  small  tunnels 
in  the  hills,  carnotite  is  hauled  to  processing  mills.  After  the 
vanadium  is  extracted,  the  uranium,  concentrated  in  the 
form  of  "yellow-cake,"  is  shipped  to  atomic  energy  plants. 

A  NEW  ERA  BECKONS— ^  hat  does  atomic  energv  prom- 
ise for  vduy  Ahiadv  radioactive  isotopes  are  working  won- 
ders in  medicine,  industry,  and  agriculture.  In  atomic  en- 


ergy, scientists  also  see  a  vision  of  unknown  power— which 
somedav  mav  heat  and  light  vour  home,  and  propel  sub- 
marines, ships,  and  aircraft,  llie  Indian's  war  jiaiiit  is  on 
the  march  again— toward  a  golden  future. 

UCC  TAKES  AN  IMPORTANT  PART-The  people  of  I  nion 
Carbide  locate,  mine,  and  refine  uranium  ore.  They  also 
operate  for  the  Government  the  huge  atomir  materials  plants 
at  Oak  Ridge.  Tenn.,  and  Paducah,  Kv.,  and  the  Oak  Kidgc 
National  Laboratory,  where  radioisotopes  are  made. 

STUDENTS  and  STUDENT  ADVISERS:  Learn  more  about  the  many 
firlcls  in  ivhirh  I'nion  Carbide  offers  career  oppartunities.  Write  jor 
the  free  illuslraled  booldet  "Products  and  Processes"  which  de- 
scribes the  carious  activities  oj  VC.C  in  the  fields  of  Ali.OYS,  CAR- 
BONS, Chemicals,  Gases,  and  Plastics.  Ask  for  booklet  B-2. 

Union  Carbide 

AND     CARBON    CORPORATION 

3U    KAST    ISiNU    SrHEET  fTJ^  NEW    YORK    17.    N.    Y. 


f 'CC's  Trade-mnrked  Products  of  Alloys.  Carbons.  Chemicals.  Gases,  and  Plastics  include 

Electromet  Alloys  and  Metals  •  H.WNES  Stellite  Alloys  •  KvtREADV  Flashlichts  anil  liattcncs  ■  NATIONAL  Carbons 

AcHESON  Electrodes  •  PvROFAX  Gas  •  Prestone  and  Trek  Ann-Freezes   •  Prest-0-Lite  Acetylene 
Bakelite,  Krene,  and  ViNVLiTE  Plastics  •  DvNEL  Textile  Fibers  •  Linde  Oxygen  •  Synthetic  Organic  Chemicals 
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skiiiiiiiiiio  industrial  headlines 


edited  by  CHARLES  LA  ROBADIER,  M.E.,  '55 


High  School  Physics  in  Big  Time 

riivinili-woni  pages  of  clciiu-iitary 
physics  books  at  Ci-E  laboratory  libraries 
indicate  the  popularity  of  simple  prin- 
ciples when  engineers  are  stuck  for  solu- 
tions to  development  problems. 

That  old  principle  concerning  the 
boiling  point  of  liquids  —  which  de- 
creases as  altitude  increases  —  has  been 
riding  high  since  being  lifted  from  high 
school  physics  books  to  weather  balloons 
for  measuring  altitudes  vip  to  30  miles. 

The  principle  is  wrapped  in  a  tiny 
and  inexpensive  G-E  instrument  called 
a  hypsometer.  Liquid  is  brought  to  a 
boil  in  the  device  before  being  sent 
aloft.  As  the  balloon  rises,  temperature 
of  the  liquid  drops,  but  so  does  the  boil- 
ing point.  TemperatiM'e  data  from  the 
continuously-boiling  liquid  are  radioed 
to  earthbound  observers  by  the  balloon 
automatic  transmitter,  and  in  this  way, 
the  balloon's  altitude  can  be  calculated. 

Dry  Shower  Testing 

How  to  check  a  shower  without  tak- 
ing one  is  accomplished  by  special  show- 
er tester  used  in  the  General  Electric 
Company's   Research    Laboratory. 

Showers  are  installed  at  strategic 
points   in    workrooms   of    the   laboratory 


General  Electric  scientist  tests  emer- 
gency laboratory  shower  without 
getting  wet.  (All  cuts  courtesy  of 
Genera!  Electric) 


to  douse  a  scientist  in  case  his  clothes 
catch  fire  or  in  the  event  of  acid  burn. 
Although  they  rarely  are  used,  show- 
ers have  to  be  in  working  order  and 
are  checked  periodicalL'.  A  special  tester 
permits  water  from  the  shower  to  be 
squirted  into  a  large  funnel,  from  which 
it  is  carried  into  a  can.  A  hose  conducts 
the  water  to  a  nearby  sink. 

Science  Moves  Sideways 

Westinghouse  Electric  Corporation 
has  disclosed  a  gas  turbine  locomoti\c 
with  wheels  that  not  only  turn  to  ne- 
gotiate cur\es  but  also  move  from  side 
to  side  under  the  cab  for  smoother  rid- 
ing. The  experimental  locomotive,  which 
has  completed  more  than  60,000  miles 
of  operation  on  six  railroads,  is  declared 
to  be  the  first  gas  turbine  passenger 
unit  to  be  operated  in  the  United  States. 
It  is  an  eight-axle,  single-unit  locomo- 
tive, weighing  247  tons,  powered  by  two 
2,000-horsepower  gas  turbines  with  an 
electric  transmission.  It  has  a  maximum 
speed  of  100  miles  an  hour,  and  during 
its  test  runs  it  pulled  trains  averaging 
26  to  29  cars  in  length. 

The  radically  new  type  of  locomotive 
running  gear  consists  of  four  two-axle 
trucks.  Each  of  these  trucks  not  only 
s\\i\els  in  the  usual  fashion  when 
rounding  a  curve,  but  also  moves  later- 
ally under  the  cab  of  the  locomotive.  A 
roller  carriage  is  attached  to  each 
truck,  and  the  cab  of  the  engine  rests 
on  the  rollers  of  the  four  carriages, 
thus   permitting  lateral   motion. 

Though  consuming  approximatcK 
twice  the  amount  of  fuel  that  diesel 
locomotives  use,  the  price  of  residual 
oils  has  been  below  half  of  that  oi 
diesel    oils. 

Geared  to  the  Job 

Gears  for  driving  a  highly-sensiti\  c 
solar  telescope  consuming  less  than  a 
watt  of  power  or  for  driving  an  ocean 
liner  that  uses  thousands  of  horsepower 
can  be  cut  on  precision  machines  at  the 
Westinghouse  plant  in  Simnyvale,  Cali- 
fornia. A  tiny  gear,  a  half  inch  long 
and  weighing  less  than  two  ounces,  will 
drive  one  of  the  two  largest  corona- 
graphs  ever  built.  The  instruments 
"black  out"  the  face  of  the  sun  to  per- 
nu't  studies  of  its  halo-like  corona  and 
prominences.  In  contrast  the  normal 
gear  is   12   feet  in  diameter  and   weighs 


more  than  21  tons — 400,000  times  as 
heavy  as  the  midget  gear.  It's  a  "bull" 
gear  that  will  drive  the  propeller  of 
an  ocean  vessel.  Its  teeth  must  be  cut 
a  c  c  u  r  a  t  e  1  y  to  within  three  ten- 
thousandths    (.?    iD.dllll)    nt   an   inch. 

It's  Tough  to  Maintain  a  Vacuum 

Scientists  at  the  General  Electric  Re- 
search Laboratory  at  Schenectady,  New 
York,  are  worrying  about  leaks  so  in- 
finitesimal it  would  take  10,000  years 
to  empty  the  contents  of  a  pint  bottle. 


G.  E.  weather  balloon  whose  instru- 
ments radio  data  to  earth. 

It  is  now  bclie\ed  that  hydrogen  and 
other  gases  can  seek  their  way  through 
solid  glass  and  metal  at  these  slow- 
rates.  These  tiny  leaks  are  sufficient  to 
spoil  vacuums  used  in  scientific  research. 

Investigations  have  revealed  that 
gases  differ  in  their  ability  to  permeate 
various  barriers.  These  very  small  per- 
meation rates  were  accurately  measured 
((^ontiniirti  on  page  26) 
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Basic  research  and  engineering  advances  make  RCA 
Victor's  1953  TV  receivers  the  finest  >ou  can  buy. 


list  with  the  major  advances, 
since  Television  began  ! 


Families  living  in  television  areas 
have  seen  from  the  beginning  why 
more  people  hny  RCA  \'ictor  tele- 
vision sets  than  any  other  brand.  As 
television  spreads  to  new  eommnni- 
ties,  millions  more  learn  the  same. 

Entliusiustic  reception  of  tlio  1953 
RCA  Victor  sets  proves  that  advanced  re- 
search and  cnsineeriii'.^  means  finer  TV. 
Yon  see  it  in  the  iiew"Mat;ic  Monitor  "cir- 
cuit system  which  tnitomaticalUj  screens 
out  interference,  steps  up  power,  tunes 
tlie  best  sound  to  the  clearest  picture. 

Further  proof  of  (his  leadership  is  the 
new  RCA  "Deep  Image"  picture  lube  with 


its  micro-sharp  electron  beam  and  superfine 
phosphor  screen  which  ensures  tlie  finest 
picture  quality.  It  is  also  seen  in  reception 
at  a  distance— as  well  as  in  automatic  tuning 
of  all  channels,  both  MIF  and  UIIF. 

Today's  RCA  \'ietor  receivers  result 
from  the  same  research  and  engineering 
leadersliip  that  perfected  the  kinescope 
picture  lube,  the  ima<ic  ortJiicon  TV 
cameras,  reflection-free  metal-shell 
picture  tubes  —  and  which  opened 
UHF  to  television  ser\'ice. 


RCA  research  assures  ijou  better  value- 
more  for  each  dollar  ijou  invest  — in  any 
product  or  service  of  RCA  and  RCA  Victor. 


CONTINUE   YOUR   EDUCATION 
WITH   PAY-AT   RCA 

Graduate  Electrical  Enuineers:  H(  A 
Victor-i.ne  of  tin-  world  >,  fiireiiiosl  niiiiiu- 
factvirers  of  r.idio  ami  clectrotiic  products 
—offers  you  opportunity  to  Kuiu  yiiluiihle, 
well-roiMidrd  training  and  experience  at 
a  good  salar\-  with  opportTinities  for  ad- 
vancement. Here  are  only  five  of  the  many 
projects  whicli  offer  mmsual  promise: 

•  Development  and  desicn  of  radio  re- 
ceivers ( including  broadcast,  short-wave 
and  FM  circuits,  television,  and  phono- 
graph combinations). 

•  Advanced  development  and  design  of 
AM  and  FM  broadcast  transmitters.  R-F 
induction  heatiivg,  mobile  communications 
equipment,  relay  systems. 

•  Design  of  component  parts  such  as 
coils,  louds[x'akers,  capacitors. 

•  Development  and  design  of  new  re- 
cording and  producing  methods. 

•  Design  of  receiving,  power,  cathode 
ray.  gas  and  photo  tulws. 

Write  todatj  to  College  Jictations  Divi- 
sion. RCA  Victor.  Camden.  .Vrie  leraeyi. 
Also  many  opportunities  for  Mechanical 
and    Chenn'cal    Fngineers   and    Physicists. 


Radio  ConponiTiON  of  America 

World  lender  in  riidio — Jirst  in  leld'ision 
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SKIMMING  .  .  . 

(  Conlinucd  from  pagv  24) 
b\-   means   ot   an    instrument   kno«ii    as 
the  mass  spectrometer. 

Helium  filters  easil\'  through  glass 
ami  plastics,  but  tails  to  penetrate  met- 
als in  any  measurable  quantities.  Hy- 
ilrogen  quickly  invades  iron,  palladium 
and  other  metals,  as  well  as  glass  and 
plastics.  Nitrogen  penetrates  steel,  but 
is  effectively  contained  by  copper.  C),\y- 
gen  slips  through  silver  with  compara- 
tive ease. 

A  gas  penetrates  through  a  solid  in 
three  easy  stages.  First,  gas  molecules 
strike  the  surface  of  the  solid  and  form 
a  thin  film  over  it.  Next  they  migrate 
into  the  material  to  form  a  solution  in- 
side the  solid.  After  dodging  through 
the  solid's  molecules,  the  gas  molecules 
emerge  on  the  vacuum  side  of  the  solid, 
evaporate   and    enter   tlic   \acuum   space. 

Weather  Pen 

With  the  aid  of  a  ratiioacti\e  point 
on  a  slender  shaft  mounted  atop  the 
Ci-K  Research  Laboratory,  scientists  are 
gauging  the  electrical  activity  generated 
by  weather  changes  as  slight  as  shifting 
winds.  Even  variations  in  intensity  of 
light  reflected  from'  clouds  sometimes 
register  noticeable  changes  on  the  re- 
cording mechanism. 

Electric  current,  collecting  on  the 
radioactive  point  from  high  potential 
developed  between  earth  and  atmos- 
phere, is  measured  by  an  extremely  sen- 
sitive G-E  photoelectric  recorder  located 
in  the  laboratory's  penthouse  weather 
station. 

A  positive  reading  usually  indicates 
cold  fronts,  freezing,  and  sublimation, 
while  a  negative  reading  usually  identi- 
fies thunderstorms,  warm  fronts,  melt- 
ing, and  condensation.  Lightning  flashes 
reverse  the  pen. 

This  weather  device  may  be  used  in 
the  future  for  closer  pin-pointing  of 
cold  and  farm  fronts,  to  indicate  the 
presence  of  fronts  high  in  the  atmos- 
phere, to  count  lightning  flashes  in  the 
area,  to  ferret  out  isolated  showers,  and 
to  tip  off  weather  men  about  the  pn>- 
ence  of  disturbances  which  could  be 
found  otherwise  only  by  radar.  The 
G-E  device  costs  only  a  fraction  of  rlu- 
price  paid  for  radar  eqiu'pment. 

Smoothies 

A  super-smooth,  dust-free  surface,  tin- 
type a  housewife  dreams  about,  is  being 
sought  by  scientists  at  the  (jeneral  Elec- 
tric Research  Laboratory  at  -Schen- 
ectady, N.  Y.  The  surface  is  needed 
for  tests  to  determine  why  various  in- 
sulating materials  break  down  under 
high  electric  voltages.  These  investiga- 
tions require  electrodes  free  from  in- 
visible bumps  and  the  tiniest  dust  specks. 

According  to  one  of  the  scientists, 
one    speck    may    cause    the    breakdown 


voltage  to  vary  as  nujcli  as  lll.OUl)  v(jlts 
on    successive    tests. 

.■\s  the  first  step  in  the  search  for 
this  ultra-smooth  surface,  stainless  steel 
was  polished  mechanically  to  a  gloss 
that  outshone  highly-burnished  silver 
and  chrome  by  use  of  polishing  powder 
composed  of  particles  measuring  only 
one-millionth    of    an    inch    in    diameter. 

Hut  since  even  this  steel  was  too  un- 
even, the  scientists  turned  to  licpiiils, 
choosing  mercury  as  most  suitable.  It 
proved  an  excellent  electrode  and  had  a 
surface  smoother  than  highlv-polished 
telescope  reflectors,  but  the  merciu'y 
surface  distorted  under  an  electric  field. 

Recently,  the  scientists  turned  to  glass 
as  a  near  approximation  of  a  liquid 
surface.  Then  they  coated  the  glass 
with  vaporized  gold.  The  result  was 
the   smoothest   solid   surface   found. 

To  make  certain  the  surfaces  remain 
clean  during  experiments,  a  hiboratorv 
staff  member  keeps  constant  watch 
through    a   microscope. 

Even  though  the  electrodes  are 
stored  under  tightly  fitting  plastic 
covers,  the  careful  G-E  scientists  scrub 
the  surfaces  just  before  use  with  a 
camel's  hair  brush  dipped  in  a  detergent. 


SUPERHIGHWAYS  .  .  . 

( (',<jnlliund  fiiiiii  fxii^c  13) 
Newark  and  another  crossing  of  the 
Hackensack  River,  engineers  decided 
the  road  should  be  built  over  this  marsh. 
The  New  Jersey  Meadows  consist  of 
mud  and  silt  deposits  which  are  ver\' 
high  in  water  content.  These  deposits 
vary  in  depth  from  but  a  few  feet  to 
as  much  as  250  feet.  Before  the  road 
could  be  built,  this  land  had  to  be  sta- 
bilized so  it  would  support  the  road 
and  its  load. 

The  operation  used  in  stabilizing  the 
marsh  was  comparatively  simple  but  re- 
<|uii"cil    enormous   amounts   of    time   and 


Traffic    moves    down    the    Turnpike 
in  Central  New  Jersey. 


One  of  the  24  traffic  interchanges 
on  the  Pennsylvania  Turnpike  Sys- 
tem. 

material.  The  first  stage  in  this  opera- 
tion was  the  placing  of  rectangular  steel 
or  timber  settlement  platforms  on  the 
marsh.  Over  these  platforms,  enormous 
volumes  of  sand  were  deposited.  Drain 
holes  were  dug  nearby  the  roadbed  to 
depths  of  nearly  100  feet  and  were 
filled  with  sand.  These  sand  drains  al- 
lowed the  marsh  water  to  escape  from 
beneath  the  road  bed.  Overload  material 
was  then  placed  over  the  sand  in  the 
bed.  This  literally  squeezed  the  water 
from  the  underlying  land.  This  process 
was  continued  until  the  marsh  land 
could  support  the  necessary  weight. 
Then  this  overload  fill  was  removed 
and  the  road  constructed  in  its  place. 
The  cost  of  construction .  over  this 
marsh  land  could  support  the  necessary 
weight.  Then  this  overload  fill  was  re- 
moved and  the  road  constructed  in  its 
place.  The  cost  of  construction  over 
this  marshy  area  was  well  over  one 
million  dollars  per  mile. 

With  the  success  of  both  the  Penn- 
sylvania and  New  Jersey  Turnpikes, 
other  states  have  come  into  the  picture 
for  recognition.  Maine,  New  Hamp- 
shire, New  York,  Connecticut,  and  Ok- 
lahoma all  have  an  expressway  com- 
pleted or  being  constructed.  Eleven 
more  states  have  reached  the  advanced 
planning  stage,  among  them  are  Illinois, 
Indiana  and  Ohio  who  plan  to  connect 
with  the  western  terminus  of  the  Penn- 
sylvania Turnpike.  Even  Iowa  has  a 
committee  studying  the  toll  road  prob- 
lem. 

Many  states  are  rapidly  realizing  the 
need  for  superhighways  in  relieving 
their  traffic  problems.  They  are  build- 
ing with  an  eye  for  the  future.  With 
the  great  annual  increase  of  highway 
traffic,  superhighways  will  soon  become 
the  common  servant  of  the  motorists. 
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That  doesn't  matter.  \ 
Lockheed  can  train  you. , ,  \ 
\  at  full  pay I     ^ 

This  Plane  made  History 


It's  your  aptitude,  your  knowledge  of  engineering  principles, 
your  degree  in  engineering  that  count. 

Those-plus  the  opportunity  Lockheed  is  offering  you-are  all  you  need  for  a 
career  as  an  aircraft  engineer.  In  Lockheed's  special  program  for  engineering 
graduates,  you  may  go  back  to  school,  or  you  may  convert  to  aircraft  work  by 

doing-on-the-job  training.  But  whichever  it  is,  you  receive  full  pay  while  learning. 

But  Lockheed  offers  you  more  than  a  career.  It  offers  you  a  new  life,  in  an  area 
where  living  conditions  are  beyond  compare.  Outdoor  living  prevails  the 
year-'round.  Mountains,  beaches  are  an  hour  from  Lockheed. 

See  ycur  Placement  Officer  today  for  the  details  on  Lockheed's  Aircraft  Training  Program 
for  engineers,  as  well  as  the  better  living  conditions  in  Southern  California. 

If  your  Placement  Officer  is  out  of  the  illustrated  brochures 
describing   living  and  working  conditions  at  Lockheed, 
write  M.  V.  Mattson,  Employment  Manager. 


lJ.rr//rrr/^t 


raft  Corporation 


Burbank,  California 


The  P-38  Lightning     first  400  1 
per  hour  fighter-interceptor,  the 
"forl(-tailed  Devil"  that  helped 
win  World  War  II. 


This  Plane  is  making  History 


The  Super  Constellation-  larger,  faster, 
more  powerful;  the  plane  that  bridges 
the  gap  between  modern  air  transport 
and  commercial  jet  transport. 

This  Plane  will  make  History 


The  jet  of 

tlie  future- the  plane 

you  will  help  create— 

belongs  here. 


This  plane-  which  exists  only  in 
the  brain  of  an  engineer  like  yourself 
-  is  one  reason  there's  a  better 
future  for  you  at  Lockheed.  For 
Lockheed  will  always  need  engineers 
with  ideas,  engineers  with 
imagination,  engineers  who  build 
the  planes  that  make  history. 


MARCH,  1953 


29 


ENGINEER  .  .  . 

(  ('ontiniitd  from  piige  15) 

Research  ami  engineering  are  the  back- 
bone of  our  progress,  which  has  put  our 
standard  of  living  far  ahead  of  the  rest 
of  the  world.  And  we're  just  beginning. 
Population  is  increasing,  industry  is  ex- 
patiding  faster  than  ever  before,  and 
the  need  for  engineers  grows  even 
greater. 

Scientific  knowleilge  and  engineer- 
ing "know-how"  also  have  their  place 
in  the  military  picture.  Modern  war- 
fare with  its  atomic  bombs,  guided 
missiles,  radar  a  n  d  electronic  controls 
calls  for  an  army  of  specialists.  Engi- 
neers are  necessary  in  industry  for  the 
production  of  these  weapons,  and  they 
are  also  much  in  demand  by  the  Armed 
Forces.  That  doesn't  mean  that  the 
engineer  will  be  called  into  service  any 
sooner  than  the  untrained  man,  but  he 
will  have  more  opportunity  for  inter- 
esting jobs   there. 

In  general,  it  looks  as  though  engi- 
neering graduates  will  be  a  much 
sought-after  group  for  s  o  m  e  years  to 
come. 

Are  there  opportunities  to 
get  ahead? 

Yes.  Engineering  training  is  not  an 
automatic  guarantee  that  you  will  he- 
come  a  company  vice-president  or  a  mil- 
lionare.  There  are  engineers  who  are 
not  business  successes,  just  the  same  as 
in  every  other  profession.  It  is  up  to 
the  individual  to  get  ahead  by  his  own 
efforts.  Rut  few  people  ha\e  blamed 
their  lack  of  success  on  the  fact  that 
they   had   engineering   training. 

Right  now  the  average  engineerinq; 
graduate  is  getting  a  job  with  the  larger 
companies  at  a  s  a  1  a  r  v  ranging  from 
$300  to  $400  a  month."  Whether  this 
will  go  up  or  down  in  future  years  is 
anybody's  guess.  Rut  disregarding  start- 
ing salaries,  past  experience  indicates 
that  engineering  training  plus  hard 
work  and  ability  may  lead  to  real  suc- 
cess  later   on. 

A  recent  survey  found  that  40  per 
cent  of  the  top  jobs  in  industry  arc 
now  held  by  engineering  trained  men. 
Many  top  positions  held  by  scientists 
and  engineers  are  not  technical  ones. 
Numerous  men  in  the  fields  of  sales, 
advertising,  personnel  and  other  line; 
have  engineering  degrees,  and  most  of 
them  will  say  that  their  training  has 
been  extremely  useful.  Not  only  th:; 
technical  knowledge  helps.  It's  the 
thinking  habits  and  the  methods  of  ana- 
lyzing a  problem  that  become  second 
nature  to  an  engineer. 

How  can  I  tell  whether  I  should 
take  engineering? 

As  in  almost  any  profession  or  oc- 
cupation,   there   isn't   any  sure   way   of 


telling  whether  someone  is  cut  out  to  be 
an  engineer  until  he  has  actually  tried 
it.  There  are  a  few  signs,  however, 
that  often  appear  during  high  school  to 
give  some  indication  of  a  natural  apti- 
tude for  engineering.  Some  of  the  best 
engineers  showed  none  of  these  early 
indications,  and  some  who  showed  them 
very  clearly  turned  out  in  later  life  as 
something  quite  different,  but  they  can 
be  used  as  a  very  rough  guide. 

The  prospective  engineer  is  inter- 
ested in  mechancial  things,  likes  to  build 
model  planes  a  n  d  trains,  tinker  with 
doorbells  and  radios.  He  likes  to  find 
out  not  only  hoic  they  work,  but  why — 
and  then  try  to  improve  them.  He  likes 
to  read  magazines  and  books  on  scien- 
tific subjects  and  keeps  up  on  new  de- 
velopments— atomic  power,  jet  propid- 
sion  and  color  tele\ision.  He  works  out 
ideas  on  paper,  making  sketches  a  n  d 
drawings  before  pvitting  these  ideas  into 
material  form,  enjoys  visits  to  factories 
and  shops,  and  welcomes  trips  to  scien- 
tific exhibits  and  museums.  He  usually 
does  pretty  well  in  his  math  courses, 
and  may  like  to  \\-ork  with  figures  and 
geometric    forms. 

Those  are  some  indications,  but 
don't  let  them  frighten  you  if  they  don't 
happen    to    fit   your   case. 

Must  I  take  special  subjects  in 
high   school? 

There  are  certain  subjects  you  must 
take  to  qualify  for  most  engineering 
schools,  but  these  are  not  necessarilv 
"special."  The  main  objecti\e  in  high 
school  is  to  lay  a  firm  foundation  for 
your  college  courses.  The  fields  of 
engineering  overlap,  and  the  same  pre- 
paration will  do  for  all  of  them.  Later 
on  in  college  will  be  soon  enough  to 
specialize  and  pick  your  particular 
branch. 

Plan  to  take  all  the  mathematics  you 
can  in  high  school.  Some  people  find 
it  easier  than  others,  but  it  doesn't  take 
any  special  genius  to  learn  all  the 
mathematics  you   need. 

Taking  both  physics  and  chemistry 
will  give  you  a  head  start  and  make 
your  freshman  year  in  college  easier. 
The  many  formulas  in  physics  and 
chemistry  can  be  boring  if  you  just 
memorize  the  symbols  without  thinking 
of  what's  behind  them.  Mathematics  is 
a  tool  the  engineer  uses  just  as  a  carp- 
enter uses  his  saw  and  hammer.  The 
scientists  who  developed  such  things  as 
our  new  plastics,  jet  engines,  synthetic 
fabrics  and  synthetic  rubber  did  as  much 
with  formulas  on  paper  as  they  did  with 
test  tubes.  You  will  probably  not  start 
out  in  high  school  developing  some 
wonderful  new  product,  but  you  will 
learn  some  of  the  grovmd  rules  that  have 
to  come  first. 

And  don't  neglect  your  English.  It's 
alwavs    hard    to    convince    a    student — 


high  school  or  college — that  English  is 
necessary  to  an  engineer.  Rut  it  is  ex- 
tremely important.  It  helps  in  his  day- 
to-day  work,  and  may  be  the  deciding 
factor  when  it  comes  to  promotion  to 
an  executive  position. 

Such  courses  as  shop,  drafting,  eco- 
nomics, speech  and  history  will  make  it 
easier  for  you  later  on.  In  some  col- 
leges a  foreign  language  m  a  y  be  re- 
quired   for   certain    courses. 

If  you  are  not  planning  on  going 
to  college,  or  haven't  made  up  your 
mind  yet,  this  general  type  of  hi;i;h 
school  course  is  still  a  good  one.  Mathe- 
matics and  the  sciences  provide  an  ex- 
cellent background  for  hundreds  of  jobs 
in  modern  industry.  There  are  main 
technical  positions  which  do  not  require 
a  complete  engineering  course,  but 
which  do  involve  problems  where 
mathematics  and  scientific  analysis  must 
be  used.  Even  a  salesman  has  to  be  able 
to  figure  out  his  commission. 

Consult  your  parents,  teachers  and 
counsellors  for  further  advice  and  guid- 
ance in  planning  your  personal  high 
school  course.  They  have  a  real  inter- 
est in  you  and  are  acquainted  w  i  t  h 
what   t\pe  of  work   you   do  best. 

What  is  the  next  step? 

Next  start  giving  consideration  to 
a  choice  of  engineering  college.  There 
are  about  150  in  the  United  States. 
You  will  want  to  consider  which  ones 
best  fit  your  particular  interests,  anil 
of  course  the  geographical  location  ma\' 
be  an  important  factor.  Rut  write  to 
several  of  them  for  their  catalogue  of 
courses,  entrance  requirements,  tuition, 
etc.  This  will  gi\e  )ou  a  double  check 
on  what  you  should  take  in  high  school, 
and  will  also  give  you  a  glimpse  of 
what   is  ahead  of  you   in  college. 

You  have  often  heard  that  going 
to  college  is  pretty  e  x  p  e  n  s  i  v  e.  Of 
course  it  does  cost  hundreds  of  dollars. 
But  today  there  are  cooperative  courses, 
scholarships  and  awards  available,  and 
almost  anyone  who  really  wants  an  edu- 
cation and  is  willing  to  work  for  it,  can 
manage  it  in  some  way. 

As  to  what  is  ahead  of  \ou  bevoiul 
college,  that  is  up  to  you.  The  oppor- 
tunity is  there.  The  world  will  always 
need  good  engineers  and  scientists  and 
^\e  hope  that  engineering  will  prove 
the    right    road    for    you. 


Teacher:   "In  what  battle  did   Gen- 
eral Wolfe  cry,  'I  die  happy'?" 
Johnny:    "His   last   one." 

*        *       * 

Now  I  lay  me  down  to  sleep, 
The   lecture's   dry,    the   subject's   deep ; 
If  he  should  stop. before  I  wake. 
Someone  kick  me,  for  goodness  sake. 
—  The  Kentucky  Engineer 
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The  Torrington  Needle  Bearing 

proper  housing  design  is  essential  to  proper  performance 


The  Torrington  Needle  Bearing 
offers  many  design  and  opera- 
tional advantages  for  a  great 
variety  of  products  and  equip- 
ment. For  example,  a  Needle 
Bearing  has  greater  rated  radial 
load  capacity  in  relation  to  its 
outside  diameter  than  any  other 
type  of  anti-friction  bearing.  It  is 
extremely  light  in  weight.  And  it 
is  easy  to  install  and  lubricate. 

Housing  Maintains 
Bearing  Roundness 

The  housing  is  an  essential  part 
of  the  Needle  Bearing  assembly. 
Care  should  be  taken  to  provide 
a  straight,  round  housing  bore  to 
the  recommended  tolerances. 

The  thin,  surface-hardened 
outer  shell  of  the  Needle  Bearing 
acts  as  the  outer  race  surface  as 
well  as  a  retainer  for  the  rolls. 
This  shell  assumes  the  shape  of 
the  housing  into  which  it  is 
pressed.  Consequently,  the  hous- 
ing bore  should  be  round,  and  the 
housing  so  designed  that  it  will 
carry  the  radial  load  imposed  on 
the  bearing  without  distortion. 

Housing  Material 
Determines  Bore  Size 

The  specified  housing  bore  dimen- 
sions for  any  given  material 
should  be  maintained  in  order  to 


Needle  Bearings  require  simple 
housings.  If  the  housing  bores  are 
held  to  proper  size,  accurate  oper- 
ation and  high  radial  capacity  are 
assured. 


\\  /  /  /  .r^rt 

HYDRAULIC  PUMP 


STEERING  GEAR 


between  the  needle  rollers  and 
the  shaft,  and  to  assure  sufficient 
press  fit  to  locate  the  bearing 
firmly. 

When  designing  housings  of 
materials  that  are  soft  or  of  low 
tensile  strength,  allowance  should 
be  made  for  the  plastic  flow  of  the 
material  when  the  bearing  is 


pressed  into  place.  Bore  dimen- 
sions in  such  cases  should  be  less 
than  standard.  Needle  Bearings 
can  be  pressed  directly  into  phe- 
nolic or  rubber  compounds,  al- 
though metal  inserts  are  recom- 
mended. 

The  new  Needle  Bearing  cata- 
log will  be  sent  on  request. 


THE    TORRINGTON    COMPANY 

Torrington,  Conn.      •      South  Bend  21,  Ind. 
District  Offices  and  Distributors  in  Principal  Cities  of  United  States  and  Canada 
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The  complexity  of  modern  ain 
defense— extreme  aircraft  speeds, 
highly  complex  weapons,  new 
combat  stratei^ies,  the  advanced 
stale  of  today  s  technology— poses^ 
serious  problems  Jor  the  scientist 
and  engineer. 

One  significant  solution  lies 
in  the  extensive  use  of  air- 
borne automatic  equipment, 
including  electronic  digital 
computers,  to  augment  on 
replace  the  human  element 
ill  aircraft  control. 

At  Hughes  Research  and 
Development   Laboratories 


Dr.  E.  C.  Nelson  {Icfl),  Head  ofCompiilcr 
Systems  Department,  and  J.  H.  Irvim;, 
Head  of  Systems  Planning  and  Analysis 
Department,  discuss  a  problem  in  the 
systems  planning  and  analysis  stage. 


izch  problem  is  attacked  bas- 
cally,  beginning  with  systems 
planning  and  analysis.  This 
:onsists  of  an  exhaustive  ex- 
imination  of  the  requirements 
dF a  problem,  together  with  an 
evaluation  of  the  best  means 
for  satisfying  these  require- 
ments. The  objective  is  to 
design  the  simplest  possible 
mechanization  consistent  with 
a  superior  performance. 

These  techniques,  employ- 
ing many  special  talents,  arc 
responsible  at  Hughes  for  the 
iuccesstul  design,  develop- 


ment ami  production  of  com- 
plexly interacting  automatic 
systems  for  all  phases  of  elec- 
tronic control  of  interceptor 
navigation,  flight  control,  and 
fire  control.  Similiar  accom- 
phshments  may  be  pointed  to 
in  die  guided  missile  field. 

Methods  of  systems  plan- 
ning and  anaK'sis  responsible 
for  achievements  in  the  mili- 
tary area  are  also  being  applied 
at  Hughes  to  adapt  electronic 
digital  computer  techniques 
for  business  data  processing 
and  industrial  controls. 


HUGHES 


Research 

and  Development 

Laboratories 

CULVER  CITY. 

LOS  ANGELES  COUNTY, 

CALIFORNIA 


PHYSICISTS 

AND 

ENGINEERS 

Hin^lu's  activities  in  the 
computer  field  are 
creatin(i  some  new 
positions  in  the  Systems 
Plannini^  and  Analysis 
Department.  Experience 
in  the  desif^n  and 
application  of  electronic 
digital  computers  is 
desirable,  hut  not 
essential.  Analytically 
inclined  physicists  and 
enoiueers  with  a  hack- 
firound  in  systems  work 
arc  invited  to  apply. 

ADDRESS: 

SCIENTinO 

^VXD    BKOINESBItlNO 


Navy  Pier 

Power  ami  mure  power — that  sciMiis 
to  bi-  the  tht'iiii-  in  Detroit.  Apparently 
1  le  auto  industry  is  in  a  nuul  clash  to 
bee  who  can  produce  the  car  with  the 
most  horsepower. 

Currenth',  Lincoln  is  out  in  hunt 
with  its  2()5-bhp.  engine,  but  it  will 
soon  drop  into  .second  place  when  the 
1')S.i  Cadillac  is  unveiled  in  New  York 
at  (H'neral  Motor's  Waldorf-Astoria 
show.  The.se  massive  monsters  are  pow- 
ered with  2U)-bhp.  engines.  Cadillac's 
lead  will  be  short-li\ed,  however,  for 
scKin  after  that  Chrysler  plans  to  reveal 
its  "Firepower   Kngine"  with  220  bhp. 

When  will  this  merry-go-round  step? 
K\en  though  many  automotive  people 
do  not  agree  with  this  type  of  competi 
tion,  there  are  others  who  believe  (hat 
it  has  a  good  merchandising  effect  on 
the  general  public.  Experts  agree  that 
these  power  increases  an;  made  with  a 
keen  eye  toward  sales.  In  ou''  modern 
today,  the  public  seems  more  speed  con- 
scious, the  increased  horsepower  appeal- 
ing to  the  average  car  driver. 

As  far  as  styling  is  concerned,  the 
trend  seems  to  be  toward  the  sports 
coiuertible.  Most  major  companies  will 
have  a  model  along  this  line  before  the 
year  is  out.  There  will  be  certain  basic 
characteristics  that  each  of  these  cars 
will  have.  All  models  are  expected  to 
feature  wire  wheels  (currently  on  some 
present  models  of  the  Hudson),  also 
power  steering  and  brakes.  In  body  styl- 
ing there  is  much  experimental  work 
tending  toward  the  Italian  design  ;  cars 
will  be  built  lower. 

In  the  accessories  field  the  latest  fad 
is  air-conditioning,  especially  prominen": 
in  the  General  Motors  family.  Buick, 
Olds,  and  Cadillac  will  have  it  avail- 
able, and  other  firms  are  expected  to 
follow  suit  before  the  summer. 

Motor  Trend*  offers  the  latest  news 
on  General  Motors'  air  conditioning. 
Buick  cites  a  cold  capacity  of  32 
average-size  home  refrigerators.  Housed 
on  the  shelf  in  the  trunk  compartment, 
the  unit  filters  cool  air  into  the  passen- 
ger area  through  ducts  above  the  win- 
dow, with  over  300  cubic  feet  of  air 
capacity  per  minute;  this  gives  a  com- 
plete change  of  air  every  20  seconds. 
Outside  air  drawn  into  the  unit  is 
cleansed  of  pollen  and  all  foreign  mat- 
ter before  reaching  the  interior  of  the 
car. 

The  air  conditioner  utilizes  the  prin- 
ciple of  evaporation  for  cooling,  using 
the  liquid  Freon-12  in  the  system.  As 
air  passes  over  the  unit's  coils,  evapor- 
ation of  the  agent  occurs  and  heat  is 
absorbed.  The  vapor  then  circulates 
throughout  the  system,  eventually  being 
transformed  back  into  a  liquid  by  a 
compressor   and   condenser   mounted    in 
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by  RICHARD  ZMICH,  E.  Physics,  '56 
and  CHARLES  LaROBADIER,  M.E./55 


the  engine  compartment;  thus,  the  cool- 
ant never  dinu'iu'shes. 

In  a  look  toward  the  future,  we  see 
tii.it  the  fiber-glass  body  will  come  into 
wide  use.  This  prediction  is  based  on 
tile  conipletioii  of  Buick's  latest  experi- 
mental sports  con\ertible,  the  Wildcat, 
equipped  with  a  fiber-glass  body. 

Ivan  L.  Wiles,  General  Manager  of 
Buick,  stated  that,  "The  use  of  molded 
fiberglass  eliminates  the  need  for  expen- 
sive dies  in  manufacturing  and  may  lead 
to  greater  versatility  in  designing  sports 
cars."  We  predict  that  fiberglass  may 
lead  to  great  advancement  in  the  auto- 
motive industry;  besides  versatility  in 
design  at  cheaper  cost,  bodies  can  be 
made  lighter  and  stronger;  new,  inex- 
pensive dies  will  enable  companies  to 
put  out  more  ninnerous  models. 

All  this  progress  in  the  development 
of  speed  and  design  means  more  prob- 
lems for  the  engineer.  Power — Weight 
—  Velocity  —  Highways  —  the  whole 
picture  needs  appraisal  if  we  consider 
safety  the  primar\  factor. 
*"Spotlight  on  Detroit,"  Motor  Trend, 
\o\.   S,  January,   1933. 

Bubble  Bath  at  Rose  Poly 

( )ii  .M<jn(la\,  ()ctiilx-r  lit.  the  senior 
mechanicals  were  running  an  office  ex- 
periment  in    the   Fluids   Lab.    The   men 


Cleaning  out  the  bubble  bath  in  the 
fluids  lab.  (Cuts  and  story  courtesy 
Rose  Technic) 


were  in  position  to  read  their  gages.  The 
pump  was  started;  then  it  happened. 
Soap  bubbles  started  to  fill  the  lab. 
After  the  motor  was  shut  off,  a  few 
intelligent  individuals  tried  to  wash  the 
suds  away  with  a  hose.  This  only  got 
them  more  suds.  The  pump  was  started 
again  to  see  what  effect  it  would  have 
Again,  more  suds  resulted.  By  this 
time  there  were  several  cubic  feet  of 
suds  (an  estimate  of  5000  cu.  ft.  has 
been  heard)  and  more  still  available. 
Thus,  the  long-thought-of  practical  joke 
had  been  carried  out. 

After  all  the  suggested  solutions 
were  considered,  the  decision  was  reach- 
ed to  drain  the  whole  system  and  refill 
it.  All  7000  gallons  of  water  were  re- 
moved. Three  thousand  gallons  were 
used  to  flush  it  out,  and  6000  gallons 
were  used  to  refill  the  system.  F"ive 
hundred  pounds  of  borax  had  to  be 
added    to   the   water. 

This  incident  was  humorous  to  the 
innocent  by-standers,  but  to  the  two 
men  who  spent  all  day  Saturday  clean- 
ing up  the  mess  it  was  not  as  funny. 
The  joke  was  fairly  expensive  when 
the  price  of  water,  borax,  and  labor  are 
considered. 

All  of  this  was  not  wasted,  howe\er. 
In  cleaning  out  the  water,  two  fountain 
pens,  a  pound  of  mercury,  and  two  pen- 
nies were  found.  All  the  soap  certainly 
must  have  cleaned  the  place  somewhat, 
and  think  of  the  sweet  odor  the  lab 
must  have.  The  soap  in  the  pipes  will 
also  give  the  mechanicals  another  boogy 
factor  to  add  to  the  books  full  they 
ha\e   aliead\'. 

Want  $500? 

5sl,()Ul)  in  Scholarships  Now  Available 
for    Students    in    Sanitary    Engineering. 

The  N.  O.  Nelson  Company  has 
donated  to  the  Lhiiversity  of  Illinois 
two  $500  .scholarships  under  the  follow- 
ing terms: 

"Available  to  seniors  who  are  in  the 
engineering  curriculum  whose  courses 
would  qualify  them  to  graduate  as  Sani- 
tary Engineers  and  requiring  the  recip- 
ient to  carry  on  courses  of  chemistry 
during  the  senior  year  that  would  better 
fit  him  to  the  understanding  of  chemical 
(Continued  on  page  36) 
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What  Are 

These 
Spheres? 

Catalyst 


\  Supports 

Moth 
Balls 

Abrasive 
Grains 


Thoy  are  catalyst  supports  —  Norton 
refractory  products  made  of  chemically 
inert,  heat-resistant,  wear-resistant 
materials  for  use  as  catalj-tic  carriers  in 
chemical  processes.  Pictured  in  spherical 
shape  here,  they  are  also  available  as 
pellets  and  rings. 

Composition  and  Properties 

These  supports  are  commercially 
available  in  ALUNDUM*  (fused  alpha 
alumina)  mixtures  varying  from  77^,c  to 
89%  alumina  with  silica  as  the  principal 
impurity.  In  addition  to  their  refrac- 
toriness, they  are  chemically  inert,  me- 
chanically strong  and  wear-resistant 

Water  absorption  values  of  these  sup- 
ports vary  from  \^i%  to  22%  by  weight. 
Surface  areas  by  the  nitrogen  absorption 
method  range  up  to  about  one  square 
meter  per  gram.  Crushing  strengths  vary 
from  20  to  GOO  pounds,  depending  on  size 
and  sliapc,  and  bulk  densities  range  from 
60  to  80  pounds  per  cubic  foot. 

Many  Refractory  Products 

Catalyst  supports  are  but  one  of  many 
refractory  products  made  by  Norton. 
These  include  small  furnace  refractories 
such  as  tubes,  cores  and  muffles;  large 
furnace  refractories  such  as  bricks, 
plates,  niuflles  and  other  shapes;  re- 
fractory cements;  refractory  laboratory 
ware;  kiln  furniture  for  ceramic  plants. 

In  its  search  for  refractory  products 
that  can  be  used  at  higher  and  higher 
temperatures,  Norton  has  developed  a 
line  of  pure  oxide  refractories.  Tlicse  re- 
fractory shapes,  as  their  name  implies, 
are  molded  witliout  bond  and  then  fired 
at  sufficiently  high  temperatures  to  pro- 
duce a  truly  sintered  product. 


The  principal  raw  materials  used  in 
the  manufacture  of  Norton  pure  oxide 
refractories  are  ALUNDUM  (fused 
alumina),  MAGNORITE*  (fused  mag- 
nesia), fused  stabilized  ZIRCOXIA  and. 
to  a  limited  degree,  fused  thoria. 

Planning  Your  Future? 

Norton  Research  is  continually  devel- 
oping better  products  to  make  other 
products  better.  Young  technicians  who 
are  interested  in  contributing  to  the 
technical  advances  of  the  future  will  find 
Norton  Research  well  worth  investigating. 


Free  Booklet  on 

longer  lasting  Norton  refrac- 
■_""  'JC'Ct'  ^*/  :  tory  products  contains  de- 
^r%  ^  W^     .-1         toiled  descriptions  of  Norton 

contributions     in     this     field. 

Write  for  your  copy. 


Norma  L.  Gullberg,  A.B.,  Chemistry,  Clork  Univer- 
sity '46,  tokes  a  reoding  with  an  optical  pyrometer 
on  G  high  temperature  furnace  used  for  catalyst 
support  tests. 

'Trade-Marks  Reg.  U.  S.  Pot.  Off.  ond  Foreign  Countries 
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(  Coiitiniitd  frijiii  piigc  34) 
ifiutions  present  in  the  biological  treat- 
ment of  sewage." 

It  is  expected  that  one  scholarship 
will  be  awarded  this  semester  to  a  senior 
student  registered  in  the  sanitary  engi- 
neering curriculum  and  that  another 
scholarship  will  be  awarded  a  different 
student  next  semester.  Recommendations 
of  the  recipient  of  the  one  scholarship 
for  this  semester  will  be  made  by  the 
civil  engineering  department  sometime 
in  March,  the  exact  date  >et  to  be 
specified. 

Eligibility,  hexond  the  requirements 
stated  in  the  gift  to  the  L  nixersity,  will 
he  based  on  scholarship,  extra-curricular 
.•icti\ities  both  professional  and  other- 
wise, personality,  leadership,  and  fi- 
n  a  n  c  i  a  1  need.  Applications  for  this 
semester's  scholarship  should  be  addres- 
sed to  Professor  W.  C  Huntington. 
The  applications  should  be  in  his  office 
not  later  than  the  date  which  will  be 
stated  later.  Notices  of  the  due  date  will 
be  published  in  the  office  of  Professor 
H.  K.  Babbitt  and  the  main  bulletin 
board,  both  in  the  Ci\Il  Engineciing 
building. 

The  application  should  be  accom- 
panied by  information  concerning  the 
applicant's  qualifications  as  listed  among 
the  requirements  for  eligibility,  other 
than  scholarship  at  the  University  of 
Illinois.  The  application  should  be  ac- 
companied by  the  names  and  addresses 
of  at  least  three  qualified  persons  from 
whom  information  concerning  the  appli- 
cant's character  and  experience  can  be 
obtained.  The  appearance,  wording,  and 
contents  of  the  letter  of  application  may 
have  considerable  bearing  on  the  selec- 
tion of  the  recipient. 

Come  North 

I  his  IS  an  apiieal — an  appeal  to  you, 
the  high  school  student  who  may  be 
considering  engineering  as  \()ur  pro- 
fession. 

As  a  student  who  has  chosen  it  as 
my  field  of  cndea\-or,  I  urge  you,  in 
behalf  of  the  profession  and  of  science 
in  general,  to  think  seriously  over  your 
possibilities  in  a  scientific  field.  Every 
type  of  engineer  is  desperately  needed 
to  alleviate  the  acute  shortage  the  na- 
tion now  faces,  and  this  deficiency 
threatens  to  grow.  In  June  of  1951 
there  were  38,000  graduates  and  80,000 
jobs.  The  military  claimed  19,00(1 
through  the  R.O.T.C.  leaving  less  than 
20,000  men  for  civilian  openings,  or 
four  jobs  for  every  graduate.  With  the 
recent  fluctuations  in  college  enroll- 
ment, an  accurate  prediction  is  difficult. 
However,  it  can  safely  be  estimated  that 
four  years  from  now  there  will  be  three 
opportunities  for  every  graduating  engi- 
neer. This  situation  will  not  only  pro- 


vide the  graduate  with  a  choice  of  jobs 
but   it  also  spells  better  wages. 

All  this  makes  engineering  sound  like 
a  wonderful  profession,  which  it  cer- 
tainly is.  The  interest,  enjoyment  and 
satisfaction  to  be  obtained  from  it  is 
invaluable.  Every  day  of  an  engineer's 
life  is  different;  new  problems,  new 
ideas  and  a  neu'  challenge  arise  daily 
to  be  met  bv  the  engineer. 

In  1674.' Sir  William  Petty  had  this 
to  say  of  engineering:  "...  'tis  ttie 
profession  of  the  societ\',  to  make  m\s- 
terious  things  plain  ;  to  explode  and  dis- 
use all  insignificant  and  p  u  z  /.  ling 
words;  to  improve  and  apply  little 
threads  of  mathematics  to  vast  uses; 
ami  yet  not  to  neglect  the  finest  consid- 
eration, e\en  of  atoms,  where  the  same 
is   necessary." 

Since  Sir  Petty's  time,  however,  engi- 
neering has  grown  tremendously  and  it 
has  been  subdivided  into  many  phases. 
The  University  of  Illinois  offers  de- 
grees in  all  these  particular  types  of 
engineering.  Each  is  a  separate  field  in 
itself  and  will  be  described  to  give  some 
idea  of  what  it  involves. 

Acrrinautical  Engincaing.  This  cur- 
riculum is  primarih'  to  "train  students 
in  the  basic  principles  of  airframe  and 
aircraft  jiower  plant  design  and  con- 
struction." Elective  courses  allow  the 
student  to  specialize  in  aerodynamics, 
aircraft  structures,  aircraft  power 
plants,   design,    and   production. 

Agricultural  Engineering.  Agricid- 
tural  engineering  includes  the  same  bas- 
ic courses  as  other  engineering  curricula 
and  also  fundamental  agriculture 
courses.  Options  include  either  machin- 
ery and  power  option,  dealing  with  me- 
chanical engineering  design  courses  and 
aiKanced  work  in  farm  and  machinery 
d  e  s  i  g  n,  or  farm  structures,  soil  and 
water  engineering  option  which  includes 
ci\il   engineering  design  and   agricultuie 


courses  in  farm  structures  and  soil  and 
water  engineering. 

(^  era  in  i  c  Engineering.  Concerned 
with  the  utilization  of  non-metalic  min- 
erals, ceramic  engineering  deals  with 
the  manufacture  of  brick,  tile,  pottery, 
refractories,  glass,  porcelain  enamels, 
abrasi\es  and  cements.  It  inchides  inves- 
tigation of  the  properties  of  ceramic  ma- 
terials, manufacture,  design,  and  erec- 
tion of  equipment,  research  and  engi- 
neering service  in  the  sale  and  uses  of 
ceramic  materials,  products  and 
equipment. 

CJieniieal  Engineering.  These  comses 
prepare  the  student  to  transform  labor- 
atory results  to  large  scale  commercial 
processes,  to  improve  present  plants,  to 
develop  new  products  and  equipment ; 
and  to  operate  and  supervise  chemical 
plants.  It  deals  with  chemistry,  math- 
ematics, and  physics  and  their  industrial 
application. 

(jii>il  Engineering.  Ci\il  engineering 
offers  training  in  the  design  and  con- 
struction of  bridges,  dams,  buildings, 
retaining  walls,  foundations,  highways, 
water  supply  and  sewage  disposal  sys- 
tems and  hydraulic  engineering  works. 
Specialization  is  possible  with  construc- 
tion, highway,  hydraulic,  railwav  and 
structural  options. 

Eleetrieal  Engineering.  Electrical  en- 
gineering courses  train  men  for  research 
development,  design,  operation,  sales 
and  administration  in  electrical  power, 
communication  and  electronic  engineer- 
ing, and  illumination.  Options  in  elec- 
trical power  engineering,  communication 
and  electronic  engineering,  and  illumin- 
ation engineering  give  the  student  a 
choice  of  specialization. 

(renernl  Engineering.  This  curricu- 
lum combines  a  sound  education  in  engi- 
neering principles  anil  their  application, 
( (',(inlinU(  <l   nn    page    ."iJ  j 


Bubble  bath  in 
the  fluids  labora- 
tory at  Rose  Poly- 
technic  Institute. 
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THE  DU  PONT 

DIGEST 


THE  ENGINEER'S  PLACE  IN 


John  Purdom,  B.S.  in  Ch.E.,  Ohio  State  '49, 
and  Kenneth  Kehr,  North  Carolina  State  '50, 
discuss  diagram  of  a  process  for  improved  re* 
covery  of  an  intermediate  for  high  polymers. 


Another  phase  of  Du  Pont  production  activities 
offers  chai^&nging  work  for  the  technical  man 


E.  H.  Ten  Eyck,  Jr.,  U.S.  in  Ch.K.,  Syracuse  '-13, 
Ph.D.  in  Ch.K.,  Brooklyn  Polytvch  '50,  and 
W.  H.  Stevens,  Jr.,  B.S.  in  Ch.E.,  Yale  '50, 
take  recordings  on  a  new  nylon  unit. 


In  most  Du  Pont  manufacturnig 
plants  you'll  find  two  groups  of  engi- 
neers working  side  by  side  to  make 
operations  more  efficient — to  reduce 
costs  and  improve  quality.  The  spe- 
cialized work  of  one  group,  the  pro- 
duction supervisors,  has  been  rather 
fully  discussed  in  the  Digest. 

Equally  vital  is  the  work  of  devel- 
opment men — the  men  responsible 
for  advising  management  when  op- 
erational changes  should  be  made  for 
economic  or  technical  reasons. 

Engineers  from  several  fields  of 
training  are  employed  in  develop- 
ment activities  at  Du  Pont.  It  seems 


D.  S.  Warner,  U.S.  in  M.K.,  Purdue  VZ,  and 
G.  R.  Prcsroll,  B.S.  in  Met.  E..  Columbia  '-i9, 
discuss  improvements  for  stainless  steel  liners 
in  tubes  carrying  corrosive  materials. 


to  have  a  special  appeal  for  the  man 
who  can  take  on  a  big  problem,  ana- 
lyze its  parts,  and  come  up  with  a 
thoughtful,  reasoned  solution. 

Individual  development  studios 
may  begin  in  a  number  of  different 
ways.  Often  they  are  sparked  by  the 
imagination  of  the  engineer  himself, 
who,  of  course,  must  be  familiar  with 
production  costs,  activities  of  com- 
petition, and  recent  or  impending 
technical  improvements. 

Studies  also  may  be  inspired  by 
suggestions  of  production  supervi- 
sors or  sales  personnel,  obsolescence 
of  equipment,  advances  in  competi- 


tive  products,   or   the  presence  of 
unsatisfactory  profit  margins. 

In  a  single  study,  the  engineer  may 
draw  data  from  laboratories,  semi- 
works  .,nd  plant-scale  experiments, 
prepare  an  estimate  of  profits  and  in- 
vestments and  consult  with  numer- 
ous specialists  on  various  phases  of 
the  problem,  both  within  the  Com- 
pany and  outside. 

Having  collected  data  from  these 
many  sources  and  perhaps  from  an 
independent  study  of  his  own,  the 
plant  development  engineer  must 
then  assemble  and  evaluate  the  ma- 
terial and  prepare  a  recommenda- 
tion that  is  based  on  sound  engineer- 
ing judgment. 

Whether  a  product  or  process  im- 
proves from  the  standpoint  of  com- 
petition, profit  and  efficiency  de- 
pends, in  great  degree,  on  the  quaUty 
of  its  plant  development  work.  The 
development  engineer's  job  is  a  re- 
sponsible one  at  Du  Pont,  and  the 
work  of  a  good  man  is  soon  noticed. 


HAVE  YOU  seen  "Chemical  Engineers 
:il  Du  1 'out '".'New  book  de-scribes  initial 
Dpporl unities  in  many  fields,  tells  how 
experiences  are  varied  to  prepare  men 
for  administrative  and  management 
posititins.  Kor  copy,  wri^te  2521  Ne- 
mours  HIdg.,   Wilmington,   Delaware. 


<MM> 


BETTER  THINGS  FOR   BETTER  LIVING 

.  .  .  THROUGH  CHBMISTRY 


Listen  to  "Cavalcade  of  America."  Tuesday  Nights  on 
NBC— See  It  Every  Other  Wednesday  on  NBC  TV 
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UTe^ir  Ideas 

To  Keep  i%mericci  Sl:roiig[  in  tlie  Air 

Aviation  progress  requires  new  ideas— and  plenty  of  them.  And  that's  why  North 
American  always  has  career  opportunities  lor  young  engineers  who  do  fresh 
thinking.  North  American  is  a  company  that  thinks  in  terms  of  the  future.  That's 
why  it  has  been  an  industry  leader  for  24  years,  designing  and  developing  the 
leading  planes  of  World  War  II,  the  B-25  Mitchell  and  F-51  Mustang,  and 
America's  present  day  front-line  fighters,  the  F-86  Sabre  Jets.  Today,  North 
American  is  pioneering  in  many  new  fields— guided  missile,  jet,  rocket,  electronics, 
atomic  energy— thinking  ahead  to  keep  America  strong  in  the  air. 

When  you  are  prepared  to  enter  the  engineering  profession,  consider  the  career 
opportunities  at  North  American.  In  the  meantime,  feel  free  to  write  for  any  infor- 
mation you  might  want  concerning  a  career  in  the  aircraft  industry. 

Write  D.  R.  Zook,  Employment  Director.  5701  W .  Imperial  fiii;lnray.  Los  Angeles 

XORTH  AMERICIX  ATBITIO^.  im. 


LOS       ANGELES,      CAL 


COLUMBUS,      OH 


North  American  has  built  more  airplanes  than  any  other  company  in  the  world 
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DOW  ADDS  NEW  EXPORT  COMPANIES 

Dow  has  recently  formed  two  subsidiary  export 

companies  to  serve  foreign  industry's  increasing 

demands  for  high-quality  chemicals. 


In  the  Western  Hemisphere,  Dow  Chemical 
Inter-American  Limited  with  sales  offices  in 
Montevideo,  Uruguay  will  supply  chemicals 
to  Mexico  and  to  many  countries  in  Central 
and  South  America. 

Industries  in  other  continents — Europe, 
Asia,  Africa,  and  Australia — will  be  served 
by  Dow  Chemical  International  Limited.  Its 
first  sales  office  will  be  in  Zurich,  Switzerland. 

These  two  new  export  companies  are  only 
one  example  of  the  continued  growth  taking 
place  at  Dow.  Each  year  finds  new  Dow  plant 


facilities,  increased  production,  new  prod- 
ucts developed  ...  an  over-all  growth  and 
expansion  that  requires  a  steady  influx  of 
men  of  varying  talents,  as  well  as  providing 
excellent  opportunities  for  those  within  tlie 
Dow  ormnization. 


Doiv^s  Booklet.  "Opporliinilies  uilh 
The  Dow  Chemical  Company" 
especiallv  uritlen  for  those  about  to 
enter  the  chemical  profession,  is 
available  free,  upon  re(piest.  If 'rite 
to  The  Dow  Chemical  Company, 
Technical  Employment,  Midland,  Michigan. 


you  nin  drpcnd  on  DOWCHEMTC.iLS 


Dow: 
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ATOMIC  ENERGY  .  .  . 

(  (.'(jiiliiiiii  J  from  fiii};f  17) 

material  tor  reactors  which  appears 
suitable  so  far  as  physical  properties 
are  concerned,  we  must  now  add 
still  another  requirement.  The  nuc- 
lear properties  must  be  such  that 
the  structural  materials  will  not 
capture  neutrons  and  thus  deplete 
the  supply  and  reduce  the  power. 
1  his  requirement  drives  us  to  con- 
sider strange  new  elements,  and 
raises  a  whole  array  ot  procure- 
ment problems. 

Even  after  we  h;i\e  our  reactiu' 
working  we  find  that  the  fission 
products  produced  as  an  essential 
part  of  the  reaction  "poison"  the 
reaction  itself.  The  ashes  smother 
the    fire. 


<lred  laboratories  and  hospitals  in  this 
countr\    and    abroad. 

In  explaining  the  production  of  raiiio- 
isotopes,  it  is  first  necessary  to  review  a 
few  fundamental  facts.  The  atom  is 
composed  of  a  nucleus  surrounded  b\ 
electrons  which  are  negativel\  chaiged 
particles.  Tiie  nucleus,  upon  which  is 
based  this  luw  horizon  of  science,  is 
comjiosed  cit  luiitron.s — which  have  no 
charge — and  positively  charged  protons. 
When  a  neutron  is  added  to  the  nuc- 
leus, the  balance  between  the  neutrons 
and  protons  may  be  upset  and  the  lesult- 
ing  unstable  nucleus  emits  radiation  and 
becomes   known    as   a    riidioisotope. 

Since  tile  best  source  of  neutrons  is 
the  chain-reacting  pile,  radioactive  iso- 
topes can  be  produced  by  inserting  small 
amounts  of  an  element  into  the  pile. 
The  atoms  of  this  element  are  subjected 


RADIOACTIVE  TCACEB  ATOMS 

FOR 

MARKING   BOUNDARY 
BETWEEN  OILS  IN  PIPE  LINE 


BADIOACTIVE 

ISOTOPE 

INJ  OIL 


DETECTS 
BADIATIOM 


Finally,  assunung  that  we  ha\  e 
solved  the  structural  problems,  we 
have  a  whole  new  category  of 
problems  in  connection  with  the 
working  fluid  or  heat  transfer 
medium  used  to  convert  the  heat 
into  power. 

Radioisotopes — the  tagged  atoms 

Radioactive  isotopes,  or  just  radioiso- 
topes, for  scientific,  agricultural,  and 
industrial  use  constitute  the  first  great 
contribution  of  the  development  of 
atomic  energy  to  peacetime  welfare.  In- 
dustrial power  from  nuclear  energy  may 
be  a  decade  or  more  away,  and  most 
other  applications  are  still  largely  spec- 
ulative. But  radioisotopes  produced  in 
the  Nation's  atomic  energy  establish- 
ment at  Oak  Ridge,  Tennessee,  are  al- 
readv  at  work  in  more  than  three  hun- 


to  a  constajit  bombardment  by  neutrons 
from  the  fission  process  and  a  consider- 
able number  of  the  foreign  neutrons 
are  captiued  by  the  nuclei  of  the  target 
atoms. 

After  a  neutron  has  been  captured  by 
a  target  atom,  the  atom  may  become 
radioactive  in  one  of  several  ways.  Most 
commoidy,  a  gamma  ray  is  emitted. 
This  type  of  radiation  is  similar  to  X- 
rays  and  has  great  penetrating  power. 
Many  radiosotopes  also  are  produced  by 
emission  of  a  proton  from  the  nucleus 
after  the  captvue  of  the  neutron.  Since 
this  changes  the  charge  of  the  nucleus, 
a  transformation  has  occurred  and  it  be- 
comes another  element — usually  radio- 
active. This  process  is  known  as  a  trans- 
mutation and  is  the  method  used  to  pro- 
duce carbon  14.  In  the  pile,  nitrogen 
atoms    present    in    the    taiger    material. 


calcium    n  i  t  r  a  t  e,    are    transmuted    to 
carbon    14. 

The  tremendous  acKantage  of  the 
radioisotopes  lies  in  the  fact  that  while 
"they  are  chemically  identical  with  the 
stable  fcnins  of  the  elements,  they  are 
radioactive  and  their  radioactivity  can 
be  detected.  Thus  a  iiu'nute  quantity  of 
one  of  these  isotopes  can  be  followed 
through  complicated  chemical  reactions, 
through  the  metabolic  process  in  the 
body,  through  entire  biological  cycles 
or  through  other  physical  and  chemical 
processes  and  still  be  identified.  Dilu- 
tions or  chemical  changes  of  the  tracer 
isotope  make  no  difference.  The  radio- 
activity will  still  register  on  a  Geiger 
counter  or  show  its  course  on  photo- 
graphic film.  The  atoms  are  tagged  for 
as  long  as  the  radioactivity  lasts. 

The  rate  at  which  radioactive  ma- 
terials undergo  transformations  is  meas- 
ured by  time  intervals  called  the  half- 
life.  At  the  end  of  the  first  half-life 
period  the  amount  of  radioactivity  is 
half  the  original  amount.  In  the  next 
half-life  interval,  half  the  remaining 
activity  —  or  one-fourth  the  original 
amoiuit — remains.  The  half-life  of  dif- 
ferent materials  varies  widely.  For 
uranium  238,  it  is  4.5  billion  years;  for 
carbon  14,  it  is  5,000  years,  and  for 
radium  1,590  years.  Radiogold  has  a 
half-life  of  2.7  days.  Radioactive  potas- 
sium has  a  half-life  of  12.4  hours,  and 
a  special  isotope  of  polonium  has  a  half- 
life  of  approximately  one  millionth  of  a 
second. 

Tagging  the  Atoms 

Broadly  speaking,  there  are  three 
ways  in  which  neutrons  in  the  pile  pro- 
duce radioisotopes;  (1)  by  splitting 
atoms  of  fissionable  uranium  into  new 
atoms  of  entirely  different  elements — 
fission  products,  so-called  —  which  are 
radioactive  themselves;  (2)  by  being 
captured  in  the  nuclei  of  atoms  of  spe- 
cial "target  material"  inserted  into  the 
pile,  turning  them  into  heavier  isotopes 
of  the  same  element;  (3)  by  altering 
the  electrical  charge  of  the  nuclei  of 
atoms  of  target  material,  thereby  trans- 
muting them  into  isotopes  of  a  different 
element. 

Uranium  fission  products  removed 
from  the  pile  contain  a  great  variety  of 
radioactive  materials,  which — in  method 
(  1 )  abo\e — can  be  extracted  and  puri- 
fied by  chemical  means.  However,  the 
radioisotopes  obtained  are  all  those  of 
elements  near  the  center  of  the  atomic 
scale  between  zinc  (number  30)  and 
gadolinium  (number  64).  With  the  ex- 
ception of  iodine,  these  do  not  enter 
significanth'  into  medical,  biological, 
agricultural,  or  most  industrial  pro- 
cesses. Therefore,  most  of  the  radioiso- 
topes supplied  by  Oak  Ridge  must  be 
prepared  by  methods  (2)  and  (3). 
These  call  for  the  preparation  and  pile 
( Conlinucd  on   page  44) 
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Training  Counts... plenty! 


.  When  you  join  ranks  with  Square  D,  you 
can  be  sure  you'll  get  complete,  individual- 
ized training — the  kind  that  pays  off  in  all 
the  years  to  follow. 

•  Year  after  year,  Square  D  looks  to  the 
nine  schools  shown  above  for  electrical, 
mechanical,  industrial  and  general  engi- 

MAIL  THE  COUPON  ^ 

We'd  like  to  send  you 

a  16-page  "get-acquainted"  brochure. 

It  tells  a  lot  about  Square  D, 

its  products,  services, 

markets  and  opportunities. 


neering  talent.  We're  proud  of  the  calibre 
of  men  we  employ,  train  and  advance. 
They're  the  kind  of  men  you'd  like  to  work 
with.  Why  not  let  us  tell  you  more  about  it? 


Square  D  Company,  Depi.  SA 
6060  Rivard  Street,  Detroit  11,  Michigan 

I'd  like  a  copy  of 

Square  D's  "Gel-Acquainted"  brochure. 

<;rh^„i 

rir... 

Ar4Hr»« 

City Zonr 

Sint*. 
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5  paths 
to 
success  at 

DETROIT 

EDISON 


Engineering  Planning, 
Design  and  Construction 

The  ilevelopment  and  economic  utilization 
of  progressive  engineering  methods  to  matce 
possible  the  continued  expansion  of  industry 
and  modern  living. 


•  Power  System  Engineering 

The  application  of  proved  engineering  prin- 
ciples to  the  day-to-day  problems  of  operat- 
ing the  equipment  used  in  the  production, 
transmission  and  distribution  of  electric 
power. 


•  Sales  and  Customers  Service 

The  promotion  of  increased  sales  by  helping 
the  consumer  make  the  best  use  of  the  energy 
he  buys,  and  by  showing  him  how  to  let 
electricity  do  more  of  his  jobs. 


•  Research 

The  investigation  of  problems  which  daily 
face  any  part  of  the  production,  distribution 
or  sale  of  electricity,  and  making  recom- 
mendations for  their  solution. 


•  Business  Management 

The  coordination  of  problems  related  to 
Company  finance,  materials,  property  and 
personnel  for  the  efficient  operation  of  the 
business. 


These  are  the  five  principal  channels  through  which 
graduates  may  advance  at  The  Detroit  Edison  Company. 
Under  these  broad  headings  are  hundreds  of  different 
positions — all  working  together  for  the  best  interests  of 
customer,  employe,  and  investor. 

When  a  graduate  joins  The  Detroit  Edison  Company, 
he  is  assured  every  opportunity  to  fit  into  the  job  he  likes 
best — and,  once  there,  he  knows  he  will  be  encouraged  to 
advance  as  rapidly  as  his  ability  and  energy  will  carry  him. 

Detroit  Edison  is  a  fast-growing  electric  utility  com- 


pany. It  is  foresighted,  too.  For  example,  already  Detroit 
Edison  engineers  are  working  with  Dow  Chemical  Com- 
pany as  one  of  the  nation's  four  atomic  research  teams. 
Under  investigation  is  use  of  nuclear  heat  in  thermal 
electric  generating  plants,  to  produce  electric  power  even 
more  efficiently. 

There's  a  future  for  graduates  at  The  Detroit  Edison 
Company — a  career  opportimity  best  described  by  the 
fact  that  many  of  the  high  ranking  executives  in  the 
organization  at  this  time  began  their  climb  to  success  in 
positions  similar  to  those  offered  graduates  today. 


ANOTHER  DETROIT  EDISON  STORY  OF  CAREER  SUCCESS 

Paul  Murphy,  Jr.,  received  his  BSME  degree  from  Purdue  in  1941.  After  four  years 
of  service  as  a  Naval  engineering  officer,  he  joined  Detroit  Edison  as  a  junior  engineer 
in  the  Production  Department  and  progressed  in  less  than  seven  years  to  the  position 
of  Boiler  Room  Engineer  in  charge  of  all  12  boilers  at  Detroit  Edison's  Delray  plant,  a 
position  of  responsibility  that  includes  the  supervision  of  methods,  procedures,  and 
maintenance  scheduling  for  boilers  and  coal  handling  ecjuipment. 


For  the  full  .story  of  your  career  opportunities  at  Detroit  Edison,  simply  call  or  write  for  a 
free  copy  of  this  new  booklet  "What  about  the  Electric  Power  Industry?" 

The    DETROIT  EDISON    Company 

2000  SECOND  AVENUE 
DETROIT  26,  MICHIGAN 
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1  he  ring  test,  shown  above,  is  a  scientific 
method  for  determining  the  modulus  of  rupture 
of  pipe.  It  is  not  a  required  acceptance  test  but  one 
of  the  additional  tests  made  by  cast  iron  pipe  manu- 
facturers to  ensure  that  the  quality  of  the  pipe 
meets  or  exceeds  standard  specifications. 

A  ring,  cut  from  random  pipe,  is  subjected  to 
progressively  increased  crushing  load  until  failure 
occurs.  Standard  6-inch  cast  iron  pipe,  for  example, 
withstands  a  crushing  weight  of  more  than  14,000 
lbs.  per  foot.  Such  pipe  meets  severe  service  re- 
quirements with  an  ample  margin  of  safety. 

Scientific  progress  in  the  laboratories  of  our 
members  has  resulted  in  higher  attainable  stand- 
ards of  quality  in  the  production  processes.  By 
metallurgical  controls  and  tests  of  materials,  cast 
iron  pipe  is  produced  today  with  precise  knowl- 
edge of  the  physical  characteristics  of  the  iron 
before  it  is  poured  into  the  mold.  Constant  control 
of  cupola  operation  is  maintained  by  metal  analy- 
sis. Rigid  tests  of  the  finished  product,  both  ac- 
ceptance tests  and  routine  tests,  complete  the 
quality  control  q'cle.  But  with  all  the  remarkable 
improvements  in  cast  iron  pipe  production,  we  do 
not   forget  the  achievements  of  the   early  pipe 


The  Ring  Test 


founders  as  evidenced  by  the  photograph  below  of 
cast  iron  pipe  installed  in  1661  to  supply  the  town 
and  fountains  of  Versailles,  France  and  still  in 
service.  Cast  iron  pipe  is  the  standard  material  for 
water  and  gas  mains  and  is  widely  used  in  sewage 
works  construction.  Send  for  booklet,  "Facts  About 
Cast  Iron  Pipe."  Address  Dept.  C,  Cast  Iron  Pipe 
Research  Association,  T.  F.  Wolfe,  Engineer, 
122  So.  Michigan  Ave.,  Chicago  3,  Illinois. 


Section  of  285-year-old  cast  iron  water  main  still 
serving  the  town  and  fountains  of  Versailles,  France. 


((liVST  IRON  PIPE  Pb'/tV.^;;) 
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irradiation    of    spt-cial    tarjji't    materials. 
Phosphorous   32.    a   wiilfh    used    radio- 
isotope, can  be  produced  by  both  meth- 
ods and  may  be  used  to  illustrate. 

In  the  production  of  phosphorous  32 
by  "neutron  capture,"  method  (2), 
phosphorous  31,  contained  in  phosphate, 
is  put  into  aluminum  cans  which  are 
.set  in  holes  in  a  graphite  block  and 
pushed  into  the  center  of  the  pile.  Each 
atom  of  the  stable  element  phosphorus 
.?1  that  captures  a  neutron  becomes 
phosphorus  32.  Hut  not  enough  neutrons 
are  present  in  "low  flux"  pdes  to  con- 
vert more  than  a  small  proportion  of 
the  phosphorus  atoms  to  the  radioactive 
state.  Hence  the  phosphorus  32  is  still 
much  diluted  with  phosphorus  31,  and 
the  treated  phosphate  is  not  highh 
radioactive. 

In  practice,  therefore,  phosphorus  32 
is  usual!}'  produced  by  method  (3), 
"transmutation."  This  process  starts 
with  a  target  element  different  from 
the  element  of  which  an  isotope  is  de- 
sired. Svdphur  is  the  target  for  the  pro- 
duction of  phosphorus  ?i2.  Bombard- 
ment by  neutrons  in  the  pile  changes 
the  electrical  charge  of  the  nuclei  of 
some  of  the  sulfur  atoms,  and  thus 
transmutes  them  into  phosphorus  32. 
When  the  sample  has  been  removed 
from  the  pile,  the  radioactive  phos- 
phorus can  be  chemically  separated 
from  the  target  sulfur.  Phosphorus  32 
in  a  very  pure  form,  high  in  radioactiv- 
ity, can  thus  be  obtained.  Unfortunately 
many  of  important  radioactivity,  those 
of  calcium,  iron,  and  zinc,  for  instance 
—  caiuiot  effectiveh'  be  made  by  trans- 
nuitation.  They  can  be  produced  only 
by  neutron  capture,  and  this,  as  stated 
above,  gives  a  product  low  in  radio- 
activity. When  a  pile  of  higher  neutron 
flux  becomes  available,  it  will  be  pos- 
sible to  produce  radioisotopes  of  greater 
usefulness  for  research. 

Handling  the  Radioisotopes 
From  the  preparation  of  the  target 
material  to  the  final  shipment  of  the 
product,  the  production  of  radioisotopes 
demands  skilled  personnel  and  special 
equipment.  When  the  pile  is  shut  down 
for  the  removal  of  the  irradiated  sam- 
ples, each  member  of  the  team  of  work- 
ers must  know  precisely  his  assignment 
in  the  operation,  and  carry  it  out  quick- 
ly and  without  error.  Cieiger  counters 
and  other  radiation  detection  equipment 
must  be  used  constantly  to  check  up  the 
radiation  present.  In  subsequent  chem- 
ical treatment  of  materials,  the  work 
must  be  carried  on  behind  lead  shields, 
the  workers  using  tongs  and  mirrors  to 
avoid  exposure.  Many  chemical  opera- 
tions are  conducted  inside  a  "hot  lab," 
a  room  with  thick  concrete  walls  in 
which    apparatus    is    manipulated    from 


outside  by  remote  control  devices,  the 
chemist  viewing  his  work  through  peri- 
scopes. Each  radioisotope,  moreover,  is 
a  separate  production  problem,  involv- 
ing its  own  combination  of  require- 
ments— for  target  material,  irradiation 
time,  chenu'cal  treatment,  safety  pre- 
cautions, and  the  rigid  time  limits  asso- 
ciated with  its  inflexible  half-life. 

Radioactive  substances,  as  mentioned 
before,  are  shipped  by  common  carrier 
in  specially  constructed  containers.  Con- 
tainers range  in  weight  from  less  than 
a  pound  to  a  ton.  The  amount  of  shield- 
ing varies  with  the  amount  and  en- 
ergy of  radiation.  The  average  con- 
tainer, such  as  used  for  shipping  the 
radioisotope  of  iodine  (I  131),  weighs 
between  one  hundred  and  one  hundred 
and  fifty  pounds.  The  thickness  of  lead 
shielding  varies  from  one-half  inch,  de- 
pending upon  the  amount  shipped. 

The  radioactive  material  is  first 
placed  in  a  glass  bottle  which  is  in- 
serted in  an  air-tight  stainless  steel  cyl- 
inder. The  cylinder,  in  turn,  is  placed 
inside  a  lead  shield  which  is  supported 
firndy  inside  a  strong  wooden  box. 
Lead  shields  are  placed  inside  the  box 
which  is  then  sealed  for  shipment.  The 
box  is  finally  checked  with  sensitive 
radiation  instruments  to  determine  the 
amount  of  radiation  at  the  surface. 
Should  this  prove  to  be  above  tolerance, 
the  substance  is  repacked  with  a  thicker 
shield. 

Perhaps  one  of  the  largest  shipments 
of  radioactive  material  was  in  February, 
1947,  when  a  twenty-three  gram  unit 
containing  radioactive  cobalt  (Co  60) 
was  shipped  to  the  Hineau  of  Standards 
in  Washington.  The  container,  shield- 
ing the  cobalt  oxide  which  was  equiva- 
lent in  weight  to  a  fifty  cent  piece, 
weighed  sixteen  hundred  pounds.  This 
isotope  which  has  a  half-life  of  five 
years  is  being  used  by  the  Bureau  to 
furnish  radiation  standards  to  research 
workers  for  calibration  of  radiation 
measuring  instruments. 

Some  of  the  most  important  radio- 
isotopes for  fundemental  research  in 
medicine  have  especially  short  half-lives. 
These  include  radiogold  (three  days), 
radioactive  potassium  (thirteen  hours), 
radiosodium  (fifteen  hours),  radioiodine 
(eight  days),  and  radiophosphorous 
( fourteen  days). 

Shipments  of  these  materials  are 
handled  as  expeditiously  as  possible. 
When  an  order  has  been  processed  and 
a  shipping  date  set,  prior  arrangements 
relative  to  shipment  are  made  with  an 
airlines  agency  and  the  shipment — after 
being  properly  packaged — is  sent  by  fast 
truck  to  the  air  port  just  before  flight 
time.  Simultaneously  the  customer  is 
notified  of  the  departure  time  and  ad- 
vised to  meet  the  plane  at  its  destina- 
tion  and   arrange   for   prompt   delivery. 


Puttiug  Tagged  Atoms  to  Work 
The  uses  of  radioisotopes  are  too  nu- 
merous to  be  fully  discussed  in  an  article 
of  this  length.  Therefore,  I  shall  at- 
tempt to  bring  out  only  the  more  im- 
portant uses  in  medicine,  agriculture, 
.•uid   industry. 

In  Medicine 
111  hospitals  today,  physicians  arc 
using  radioisotopes  to  diagnose  various 
circulatory  disorders,  to  locate  malig- 
nant tumors,  to  measure  how  sick  thy- 
roid glands  are  functioning,  to  find  out 
out  how  much  iron  the  red  blood  cells 
of  anemic  patients  can  take  up,  and  to 
diagnose  various  imhealthy  internal 
body  changes  that  they  could  not  iden- 
tify without  the  radioactive  tracers  to 
follow  and  report  on  the  movement  of 
materials  in   the  body. 

For  example,  by  injecting  a  tagged 
salt  solution  into  a  patient's  leg  the 
physician,  equipped  with  his  detection 
instrument,  can  quickly  tell  if  circula- 
tion is  abnormal  by  the  rate  at  which 
radiosodium  is  concentrated  in  the  foot. 
The  University  of  California  Medical 
School  reports  diagnosing  in  this  way 
more  than  two  hundred  cases  of  nine- 
teen different  types  of  disorders  in  the 
hands  and  feet.  The  diagnoses  have 
been  so  reliable  that  they  are  used  to 
determine  whether  or  not  it  is  necessar)' 
to  amputate,  and  where  to  make  the 
severance,   if  it  is  necessary. 

Some  malignant,  abnormally  growing 
ti.ssues  absorb  certain  elements  in  the 
body,  such  as  phosphorous  and  iodine, 
faster  than  normal ;  others  absorb  cer- 
tain elements  more  slowly  than  normal. 
Cancer  specialists  are  taking  advantage 
of  this  fact  and  using  radioisotopes  to 
help  locate  tumors.  The  University  of 
California  Medical  School  and  the 
Cook  County  Hospital,  Chicago,  are 
using  radiophosphorous  to  locate  cancer 
in  the  breast;  the  radiations  enable  di- 
agnosticians to  distinguish  between  be- 
nign and  malignant  growths,  since  the 
latter  take  up  phosphorous  at  a  slightly 
greater  rate.  The  University  of  Minne- 
sota Medical  School  uses  a  radioiodine 
compound  to  determine  the  location  of 
brain  tumors  as  a  preparation  for  oper- 
ation, and  reports  the  tracer  technique 
as  being  more  accurate  and  reliable  than 
other  methods. 

Agriculture 
In  agriculture,  the  use  of  radioiso- 
topes in  research  is  expected  to  provide 
future  dividends  for  the  farmer.  Radio- 
phosphorous is  being  used  to  study  the 
action  of  phosphate  compounds  in  the 
soil.  These  experiments  are  intended  to 
give  information  which  will  lead  to  im- 
proved fertilizers. 

Radiophosphorous    and     radiochlorine 
are    being   used    in    fundamental    studies 
on  the  movement,  accumulation,  utiliza- 
tion, and  distribution  of  phosphate  and 
(Continued  on   page  48) 
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Preparing  for  specific  responsible  po- 
sitions with  Trane  in  sales,  research 
and  product  design,  these  graduate 
engineers  are  attending  a  streamlined 
six-month  training  course  at  full  pay. 
This  interesting  course  moves  rapidly 
and  adapts  the  graduate's  knowledge 
of  engineering  to  the  position  he  has 
chosen. 


Trane  Offers  Engineering  Graduates 

OUTSTANDING  OPPORTUNITIES  IN  AIR  CONDITIONING 


Qualified  graduate  engineers  can  step  quickly 
into  an  interesting  and  prosperous  career  in  the 
rapidly  growing  field  of  air  conditioning.  The  Trane 
Company,  leading  manufacturer  of  air  conditioning, 
heating,  ventilating  and  heat  transfer  equipment, 
is  seeking  graduates  for  responsible  positions  in 
sales,  research,  product  design  and  production. 

Those  selected  will  join  the  Trane  Graduate 
Training  Program  in  La  Crosse  at  full  pay.  Each 
man  will  receive  a  specialized  course  to  assure  per- 
sonal success  in  the  position  he  has  chosen. 

He  will  learn  how  Trane  equipment  is  used  in 
jet  aircraft,  tanks,  submarines,  ships,  skyscrapers, 
factories,  industries,  homes  and  buildings  of  all 
types.  He  will  see  how  rapidly  air  conditioning  is 
becoming  a  necessity  .  .  .  how  it  is  destined  to  be- 
come a  standard  requirement  in  homes,  automo- 
biles, schools,  offices  .  .  .  everywhere. 


Graduates  move  quickly  into  responsible,  well 
paid  positions.  Men  who  joined  the  company 
through  this  training  program  include  the  president 
and  numerous  company  officers,  managers  of  most 
Trane  sales  offices  and  home  office  sales  divisions. 

Trane's  record  has  been  one  of  steady  growth 
and  leadership  for  nearly  forty  years,  di  -ing  both 
peace  and  war.  Today,  new  Trane  products  are  be- 
ing developed  constantly  .  .  .  creating  new  depart- 
ments and  promotions  .  .  .  assuring  continued 
growth  and  business  opportunities. 

For  an  outstanding  career  in  one  of  the  fastest 
growing  industries,  consider  your  future  in  air  con- 
ditioning with  Trane.  Write  immediately  to  Milton 
R.  Paulsen,  Training  Department  Manager,  for  the 
brochure  "Trane  Graduate  Training  Program". 
Next  six-month  class  starts  in  July. 


WHAT  OTHERS  SAY  ABOUT  TRANE 


How  much  can  graduates  of  their  training  pro- 
gram earn?  What  about  competition?  Is  Trane 
strong  financially?  Does  the  company  offer  out- 
standing opportunities  to  young  men? 
For  the  unbiased  answers,  read  FORTUNE  mag- 
azine's report  on  Trane  in  their  August,  1951 
issue.  Your  library  should  have  a  copy.  A  reprint 
of  this  report  is  included  in  the  "Trane  Graduate 
Training  Program"  brochure  which  is  in  your 
Placement  Office. 


TRRRE 

THE  TRANE  COMPANY  •  LA  CROSSE.  WIS. 


Eastern  Manufacturing  Division,  Scranton,  Pennsylvania 
Trane  Company  of  Canada,  Ltd.,  Toronto,  Canada 
Sales  Offices  in  85  United  States  and  14  Canadian  Cities 


MANUFACTURING   ENGINEERS   OF  AIR   CONDITIONING.   HEATING.   VENTILATING   EQUIPMENT 
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MORE  AIRCRAFT  ENGINES 
BEAR  THIS  EMBLEM 
THAN  ANY  OTHER. 


today! 

...in  jet  engine  design 


As  far  as  our  engineers  are  concerned  1953  started  5  years  ago.  Today 
they  are  designing  and  developing  dependable  engines  for  the 
aircraft  of  1958  or  later.  They  are  working  on  more  powerful  jet 
engines  .  .  .  even  on  a  nuclear  engine. 

This  kind  of  engineering  in  advance  of  the  calendar  has  made 
Pratt  &  Whitney  Aircraft  the  world  leader  in  flying  engines. 

If  you  would  like  to  work  for  the  company  with  a  future  .  .  .  serving  an 
industry  with  an  unlimited  future  .  . .  set  your  sights  on  Pratt  & 
Whitney  Aircraft. 


D/V/S/ON    OF    iJNir£0    A/aCtfAFT   WCOffPO/^ATION  Z_ 


EAST    HAKTFORD      B,      CONN£Cr/CUT      U.S.A. 
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Replacing  a  rivet 


a  hinge  pin 


.  a  stop  pin 


...  a  set  screw 


...  a  bolt  and  nut 

MARCH,  1953 


•  •  •  a  modern  fastener 
that  saves  time  and  money 
on  thousands  off  applications 

Rollpin  is  a  hollow,  split,  cylindrically  formed  pin  with  chamfered 
ends.  It  is  simply  driven  into  holes  drilled  to  normal  production  toler- 
ances. Because  Rollpin  is  slightly  larger  than  standard  sized  holes, 
it  compresses  as  inserted.  It  is  self-locking— and  vibration-proof — 
because  of  the  constant  pressure  it  exerts  against  hole  walls.  Its  shear 
strength  exceeds  that  of  a  cold  rolled  pin  of  the  same  diameter.  Rollpin 
is  readily  removed  with  a  drift  or  pin  punch— and  can  be  reused. 

Because  of  its  versatilil\  — and  the  production  economies  it  makes 
possible— Tiollpin  is  finding  wide  usage  in  almost  every  phase  of  manu- 
facturing activity.  W  i  ite  for  design  information  on  the  Rollpin.  It  will 
enable  you  to  cut  costs  for  many  applications  where  use  of  rivets,  set 
screws,  dowels,  and  straight,  serrated  or  cotter  type  pins  create  instal- 
lation or  performance  problems. 

ELASTIC  STOP  NUT  CORPORATION  OF  AMERICA 

2330  Vauxhall  RoacJ,  Union,  New  Jersey 

Elastic  Stop  ^uts  uilli  the  famous  red  collar 
are  another  ESN  A  product 
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chlorine-  in  the  growing  plants.  These 
studies  not  only  incluile  the  uptake  of 
phosphate  ami  chlorine  froni  the  soil 
but  also  the  plants  response  to  these 
elements.  The  ultimate  purpose  of  these 
investigations  is  to  find  out  how  to 
grow  more  and  better  corn. 

At  the  Hureau  of  Plant  Industr\ 
radiopotassium,  radiorubibium,  and  ra- 
diocalcium  are  being  used  to  study  the 
soil  chemistry  of  potash  in  particular  the 
storage  of  potash  in  the  soil.  The  radio- 
activity of  the  elements  will  make  it 
possible  to  follow  the  movements  of 
these  elements  into  plants. 

Radiocobalt  is  being  used  to  trace 
plant  material  consumed  by  insects.  The 
information  obtained  may  enable  the 
farmer  to  have  more  effective  control 
of  insect  pests. 

From  these  and  many  other  tests  it 
has  been  learned  that  potatoes  use  up 
phosphorus  from  fertilizer  during  their 
entire  growth  period,  whereas  corn,  to- 
bacco, and  cotton  take  it  up  only  dur- 
ing early  growth.  What  that  means  to 
the  farmer  is  that  applications  of  phos- 
phate fertilizer  may  be  profitable  for 
potatoes  throughout  the  season,  but 
useless  for  corn,  tobacco,  and  cotton 
after  early  growth. 

These  newly  learned  facts  about  the 
use  of  fertilizer  are  to  help  manufac- 
turers design  new  machinery  for  fer- 
tilizing. Plant  breeders,  too,  are  to  bene- 
fit along  with  farmers  and  consumers. 

Industrial 

Among  the  actual  research  products 
using  tagged  atoms,  few  as  yet  are 
wholly  textile,  although  many  touch  im- 
portantly on  techniques  and  products 
used  in  the  industry.  Most  of  the  few 
textile  experiments  already  conducted  or 
projected  are  in  the  fields  of  fabric  fin- 
ishing and  primary  rayon  manufacture 
and  are  largely  chemical  in  their  nature. 

The  problem  of  gauging  the  thickness 
of  extremely  thin  films  has  long  been 
a  headache  in  industry. 

The  average  thickness  of  a  sheet  of 
Pliofilm,  a  (Joodyear  products,  is  about 
one-thousandth  of  an  inch. 

Mechanical  gauges  such  as  are  now 
in  use  are  difficult  to  use  since  the 
tiniest  change  in  the  pressure  of  the 
gauge  on  the  film  will  give  a  false  read- 
ing. Present  gauges  read  with  only  dubi- 
ous accuracy  to  a  ten-thousandth  of  an 
inch. 

The  usual  mechanical  gauge  com- 
presses the  film  between  a  metallic  foot 
and  an  anvil.  The  theory  is  that  the 
weight  of  the  foot  will  provide  the 
same  pressure  but  it  is  apparent  that 
the  softness  of  the  film  will  affect  the 
result. 

Various  refinements  may  be  incorpor- 
ated but  one  difficulty  about  using  all 


such  gauges  in  conjunction  with  a  pro- 
ductinr\  line  is  that  cither  the  progress 
ot  the  film  must  be  halted  for  gauging 
purposes  or  a  piece  of  film  must  be  cut 
from   the  sheet   and  subjected  to  gaug- 

Tile  new  radii)acti\e  gauge,  using 
radiocarbon  (C  14),  makes  it  possible 
to  gauge  a  sheet  of  Pliofilm  or  other 
film  continuously  as  it  comes  from  the 
rolls.  No  mechanical  contact  with  the 
film  is   required. 

The  film  passes  through  a  slot  in 
the  gage.  Below  this  slot  there  is  a  small 
bit  of  carbon  14.  Above  the  slot  there 
is  an  ionization  chamber  in  which  is 
produced  a  minute  electrical  current 
by  the  rays  from  carbon  14.  This  cur- 
rent is  amplified  by  sub-miniature  vacu- 
um tubes  to  the  point  where  it  is  suf- 
ficiently large  to  operate  an  ordinary 
electric  meter  which  will  then  indicate 
the  strength  of  the  rays. 

The  strength  of  these  rays  is  directly 
proportional  to  the  number  of  electrons 
getting  through  the  sheet  of  film.  Con- 
sequently the  meter  can  be  graduated  to 
read  directly  in  thickness  of  film. 

Rayon  fabrics  are  sometimes  chemi- 
cally coated  to  make  them  fire-,  mil- 
dew-, or  water-resistant.  If  a  radioiso- 
tope were  compounded  with  the  coating 
material  it  would  be  a  simple  matter  to 
control  uniformity  and  thickness  of  the 
coating  by  measuring  intensity  of  radio- 
activity. 

Radiocobalt  and  radio  strontium  have 
been  used  to  collect  electrostatic  charge 
from  textile  materials  and  deliver  the 
charge  to  measuring  instruments.  This 
has  permitted  measurements  of  the  abso- 
lute amount  of  electricity  generated 
during  textile  processing  to  be  made  for 
the  first  time.  Attempts  to  do  this  by 
means  other  than  radioactivity  failed. 

Some  progress  has  been  made  toward 
the  commercial  use  of  these  radioactive 
materials  for  dissipating  unwanted 
charge  around  textile  machinery.  It  ap- 
pears unlikely  that  radiocobalt  can  be 
used  for  this  purpose,  but  the  applica- 
tion of  radiostrontium  seems  more 
promising. 

In  closing,  I  would  like  to  quote  the 
great  chemist  Wohler  who,  when  writ- 
ing to  Berzelius  one  hundred  years  ago 
on  the  status  of  organic  chemistry,  said 

"Organic  chemistry  just  noiv  is 
enough  to  drive  one  mad.  It  gives 
me  the  impression  of  a  primeval 
tropical  forest,  full  of  the  most  re- 
markable things,  a  monstrous  and 
boundless  thicket,  nith  no  way  of 
escape,  into  uhich  one  may  icell 
dread  to   enter." 

That  is  an  excellent  description  of 
the  atomic  energy  field  now,  in  1953. 
In  the  meantime,  however,  what  has 
happened  to  organic  chemistry?  Miracle 
drugs  are  practically  tailor  made;  DDT 


OPEN  HOUSE  .  .  . 

( Cuiituuicd  from  page  11) 

devices.  There  will  be  a  real  flying 
saucer,  the  simplest  motor  in  the  world, 
man-made  lightning,  and  a  TV  camera 
and  receiver  setup.  You  will  have  a 
chance  to  match  iiour  wits  against  an 
electrical  brain,  and  try  \()ur  luck  on 
the  kissometer. 

Civil  Engineering  —  Here  you  will 
be  able  to  see  the  part  the  civil  engi- 
neer plays  in  the  construction  of  the 
many   buildings,    roads,   and   bridges 


The  testing   machine  at  Talbot  Lob 
breaking  a  concrete  cylinder. 

which  we  all  use.  There  will  be  models 
and  pictures  of  some  of  the  famous  feats 
of  construction.  The  basic  principles  of 
surveying   will    be   explained    to   you. 

The  Open  House  of  1953  will  be 
a  treat  for  everyone  regardless  of  age. 
The  displa\s  will  awe  and  please  you. 
This  will  be  a  very  enjoyable  way  to 
learn  a  little  more  about  the  great  part 
that  engineers  play  in  our  everyday 
life.  There  is  no  reason  why  everyone 
shouldn't  be  able  to  spend  an  enjoyable 
and  educational  day  at  the  Enginnering 
Open   House  of    1953. 

and  2-4-D  are  taken  for  granted  by 
the  farmer.  A  hundred  years  from  now 
what  will  be  the  status  of  atomic  en- 
ergy? 


While  attempting  to  accomplish  a 
stickup,  a  criminal  was  caught  in  the 
act.  Upon  capturing  him  the  arresting 
officer  made  the  usual  statement,  "Any- 
thing you  say  may  be  held  against  you." 

The  prisoner's  immediate  reply  was, 
"Jane   Russell" ! 
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•  William  L.  Culligan,  Jr.  received  his  B.S. 
and  M.S.  degrees  in  Aeronautical  Engineer- 
ing from  the  University  of  Michigan  in  1945 
and  1947.  His  first  two  years  with  Allison  as 
a  junior  engineer  were  devoted  to  gaining 
direct  experience  in  the  operation  of  jet  en- 
gines in  the  Experimental  Test  Department. 
In  December,  1949,  Bill  was  promoted  to 
Experimental  Engineer  and  has  been  special- 
izing in  applying  improved  instrumentation 
to  jet  engines  as  a  means  of  obtaining  better 
data  for  analyzing  and  predicting  their  per- 
formance. This  has  included  some  special 
"jet  rakes"  to  obtain  pressure  and  tempera- 
ture data  in  the  hot  jet  exhaust  of  engines  on 
the  test  stand  and  in  flight.  There  also  were 
such  things  as  quartz  windows  and  periscopes 


to  permit  viewing  the  combustion  inside  the 
engine. 

On  one  occasion  he  spent  six  weeks  assist- 
ing in  Air  Force  tests  of  an  Allison  engine  at 
Eglin  Field,  Florida,  where  the  inlet  air  tem- 
perature to  the  engine  was  varied  frt)m  minus 
65  °F  up  to  a  "hot  day"  temperature  of  U()°F. 

Today  Bill  is  considered  one  of  our  experts 
on  analyzing  engine  performance.  He  is  only 
one  of  several  hundred  engineers  who  have 
interesting  and  important  jobs  in  Allison's 
growing  program  of  development  and  im- 
provement for  turbo-jet  and  turbo-prop  air- 
craft engines.  We  think  you,  too,  would  like  to 
\vork  for  the  onlv  manufacturer  whose  jet  en- 
gines have  accumulated  more  than  2,000,000 
hours  in  the  air. 


Allison  is  looking  for  young  men  with  degrees  in 

MECHANICAL  ENGINEERING     ELECTRICAL  ENGINEERING     AERONAUTICAL  ENGINEERING 
A  lesser  number  of  openings  exist  for  majors  in  Metallurgy,  Electronics,  Mathematics  and  Physics 

For  further  information  about  YOUR  engineering  career  at  ALLISON,  discuss  it  with  your  Placement 
Counselor  and  arrange  for  an  early  interview  with  the  ALLISON  representative  the  next  time  he  visits  your 
campus.  Or,  write  now  for  further  information:  R.  G.  Greenwood,  Engineering  College  Contact,  Allison 
Division,  General  Motors  Corporation,  Indianapolis  6,  Indiono. 

^^    DIVISION   GENERAL  MOTORS   CORPORATION  •  Indianapolis,  Ind. 

Design,  development  and  production  —  high  power  TURBINE  ENGINES  for  modern  aircraft  .  .  . 
heavy  duty  TRANSMISSIONS  for  Ordnance  and  Commercial  vehicles  .  .  .  DIESEL  LOCOMOTIVE 
PARTS    .    .    .    PRECISION    BEARINGS    for  aircraft,   Diesel   locomotives  and   special  application. 


MARCH,  1953 


51 


DRY  LAB  .  .  . 

( (jonliniiid  from  pagf  36) 
industrial  organization  aiul   ailiiiinistra- 
tion,  and  a  supplemt-nt  of  cultural  and 
humanistic     studies.     Options     arc     also 
ottered. 

Mrchnniail  Engineering.  The  courses 
in  mechanical  engineering  "present  tiie 
theor\'  and  practice  of  the  generation, 
transmission,  and  utilization  of  power 
and  of  the  theory  of  operation,  design, 
testing,  and  construction  of  machines 
of  all  kinds."  Third  and  fourth  year 
courses  are  a\ailable  in  a  variety  of 
options  including  heat  power,  machine 
design,  production,  research,  air  condi- 
t  i  o  n  i  n  g  and  refrigeration,  petroleum 
production    and    railway   motive   power. 

Mrlnl/iirgirti/  Engineering.  Chemical 
metallurg\-  deals  with  the  chemical  pro- 
cesses anil  the  production  and  refining 
of  metals.  Mechanical  metallurgy  in- 
cludes the  processing,  w  o  r  k  i  n  g  and 
shaping  of  metals  and  alloys — rolling, 
forging,  drawing,  spinning  and  casting. 
Physical  metallurgy  concerns  the  nature, 
structure,  physical  and  mechanical  prop- 
erties of  metals  and  alloys,  metallog- 
raph\-,  testing  of  metals  and  alloys, 
heat  treatment  of  metals  and  alloys  and 
their  physical  changes.  The  general  cur- 
riculum of  metallurgical  engineering 
emphasizes  physical  metallurgy  with 
specialized  coLirses  in  ferrous  and  non- 
ferrous  metallography,  physical  metal- 
lurgy,   ferrous    and    nonferrous    process 


metallurgy,  physics  of  metals,  electro- 
metallurgy, heat  treatment,  fuels  and 
furnaces,  alloy  steels,  and  mechanical 
metallurgy. 

Mining  Knginciring.  .Mining  engi- 
neering provides  instruction  in  the  ex- 
traction of  coal  and  minerals  from  the 
earth  and  their  preparation  for  use. 
Specialized  courses  are  offered  in  mine 
surveying,  mine  methods,  prospecting, 
mine  examination  and  ventilation,  coal 
preparation,  mineral  dressing,  mine  ad- 
ministration, and  design  of  mine  plants. 

I'liysiii:.  Kngineering  physics  offers 
tr.iining  in  fundamental  ph\sics  and 
mathematics  with  junior  and  senior 
courses  in  physics,  mathematics,  and 
chemistr\  plus  liberal  allowance  for 
specialization. 

Snnit/iry  Engineering.  Closely  resem- 
bling the  civil  engineering  CLU'riculum, 
sanitary  engineering  puts  greater  em- 
phasis on  the  control  of  the  environment 
to  protect  and  improve  health  and  com- 
fort. 

Theorelienl  and  .ipplied  Mi  i  hiinii  s. 
The  Department  of  T.A.M.  offers 
courses  in  the  mechanics  of  rigid  and 
deformable  bodies  and  of  incompressible 
fluids  with  undergrad  courses  in  statics 
and  d  \'  n  a  m  i  c  s  of  rigid  bodies,  in 
strength  of  elastic  and  inelastic  materi- 
als,and  in  hydraulics  and  fluid  me- 
chanics. 

The  entrance  requirements  to  the 
College   of    Engineering   have    been    in- 


creased as  of  September  1,  1953,  and 
include  four  units  of  mathematics — 
two  in  algebra,  one  in  plane  geometry, 
and  one-half  each  in  solid  and  trigonom- 
etry. (One  college  imit  is  equal  to  two 
semesters  of  high  school  work.)  Stu- 
dents lacking  one  unit  of  algebra  will 
be  admitted  providing  the  deficiency  is 
removed  in  their  first  year.  This  may 
delay  graduation  one  semester  unless 
the  student  attends  a  summer  session 
immediately  before  or  after  his  first 
\ear  of  college. 

The  College  of  Engineering  campus 
is  located  on  the  northern  part  of  the 
l'niversit\'  campus  (hence  the  title — 
North  Campus).  The  buildings  of  each 
department  in  the  college,  their  offices, 
classrooms  and  library  are  located  here 
as  are  the  many  well  equipped  labora- 
tories shared  by  the  various  depart- 
ments. 

And  so,  if  \ou  feel  that  you  can 
qualify  and  that  you  are  interested  in 
serving  society  by  serving  science,  join 
the  ranks  of  that  onehalf  of  one  percent 
of  our  population  that  call  themselves 
engineers.  In  short — come  north,  young 
man! 


Joe:   "What's  the  hurry." 

.Moe:  "1  bought  a  textbook  and 
Em  trying  to  get  to  class  before  the 
next  edition  comes  out." 

—  The  Auburn  Engineer 


MATERIALS-HANDLING  EQUIPMENT 

THAT  SPEEDS  WORK,  SPARES  MEN,  SLASHES  COSTS 

No  other  Mobile  Crone  of  this  type  has  oil  the  features  of 
KRANB  KAR.  More  goes  into  KRANE  KAR  ...  you  get  more 
out  of  KRANE  KAR  .  .  .  more  speed,  more  work,  more  safety. 
Loads  and  Unloads  freight  cars,  trucks,  trailers  .  .  .  Stacks  and 
Stores  .  .  .  expedites  Plant  Maintenance. 

KRANE  KAR  handles  steel  stock  and  forms  of  any  shape  or 
size  within  capacity  (or  scrap  when  equipped  with  magnet); 
transmission  cases,  motors,  crankcoses,  transformers,  etc.  Works 
in  tight  quarters,  low  headroom,  up  and  down  ramps  .  .  .  any- 
where, in  plant  or  yard.  Often  cuts  handling  costs  to  8';!  a  ton.* 

Safest  Crane  in  its  class,  minimizing  injury  risks  to  men, 
materials,  machine.  Self-Stabilizing:  dangerous  use  of  ]acks 
or  stabilizers  eliminated.  Aufomatic  Power  Cut-Off  at  ex- 
treme positions  of  Boom-Swing  or  Topping.  Aufomatic 
Braking  of  Load  and  Boom  Lines.  No  Tail-Swing:  no  part 
of  Crone  passes  over  operator's  head. 


il«     telescopic     booms;     Eleclf: 
clamshell    bucket,    ond    olhc 
cessories     ovoilobl.:      Ask     for     illus 
lied  bulletin    t:7'?. 

USERS:  Genero/  Motors,  Belhlehen 
eel;  Todd  Shipyards;  Boeing:  Genera 
eclric;  duPonI;  Pullman  Standard;  etc 


Handling    Equipment    and    Mfrs.    of 
Capstons,   ond    Winches   tor   Motor 
ir   Pullers   ond    Barge    Movers. 


Pioneers  of  Heavy  Duty  Motcri 
Heavy  Duty  Fork  LIFTRUKs;  Cra 
Trucks     .     .     ,      "SILENT    HOIST" 


Silent  Hoist  6l  Crane  Co. 


895    63RD    ST,    BROOKLYN 


Help  Wanted! 

The  Technograph  needs  men  and 
women  interested  in  gaining  experi- 
ence in: 

•  BUSINESS   PROCEDURES 

•  WRITING 

•  MAKE-UP 

•  ILLUSTRATIONS 

•  ADVERTISING 

•  PROMOTION 


Apply    at: 

THE  TECHNOGRAPH  OFFICE 
213   Civil   Engineering   Hall 
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there's  a  great  futurc 

in  the  195X  Poiitiac! 


The  future  of  the  automobile  industry  is 
practically  unlimited.  A  predicted  80,000,- 
000  vehicles  are  expected  to  be  running 
America's  roads  by  1975. 

The  automobile  industry  has  shown  almost 
continual  growth — far  beyond  the  most 
optimistic  expectations  of  the  experts  of 
not  so  many  years  ago. 

And  while  the  industry  itself  has  shown 
this  steady  growth,  Pontiac  has  grown  even 
more  spectacularly.  Today  Pontiac  holds 
an  enviable  position.  Its  reputation  for 
quality  and  value  and  its  public  acceptance 
are  unsurpassed. 

There  is,  indeed,  a  future  with  Pontiac. 
But  more  important  is  this:  the  most 
practical   way   to  this  great   future   is  by 


way  of  designing.  The  majority  of  all  lead- 
ing positions  in  automobile  engineering  are 
held  by  men  whose  basic  training  was  in 
designing.  It's  one  of  the  best  paths  for  the 
young  man  who  wants  an  engineering 
career  based  on  opportunity,  future  ad- 
vancement and  liberal  compensation  plus 
General  Motors  employment  benefits. 

Yes— there  is  a  great  future  for  you  in  the 
195X  Pontiac. 


l|||il^t  •!      HllllliH 


Pontiac's  huge,  new  engineering  building  is  one  of  the 
industry's  most  modern  with  every  eonceivable  facility 
for  designing  better  and  belter  Ponliacs. 


Pontiac 

MOTOR   DIVISION   .  PONTIAC.    Ml(  IIIGAN 
G    E    N    K    l{    A    L        M    O    T    O    K    S         C    O.lt    1'    O    IJ    A    T    1    ()    N 
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(Ciintiniud  from  f>iigf  9) 
choose  thi-  right  t\pc  and  size  of  I'ligiiu- 
for  the  tractor;  he  must  design  the  trac- 
tor to  give  a  pleasing  appearance — al- 
ways a  good  selling  point,  and  he  must 
design  the  tractor  to  be  able  to  stand 
up  in  extremely  wet,  dusty,  or  cold  con- 
ditions, or  any  other  peculiar  conditions 
the  tractor  might  have  to  work  under. 

Tile  tractor  is  oiiK  one  of  tile  liuiul- 
reils  of  farm  machines.  Nearly  all  these 
machines  must  be  designed,  tested  and 
perfected  by  engineers.  The  engineer 
also  invents  new  machines  and  discovers 
methods  of  using  machines  for  better 
economy  of  time  and  money.  The  engi- 
neer is  indispensible  to  a  mechanized 
farm. 

The  engineer's  contribution  to  agri- 
culture is  not  only  in  machines,  how- 
ever. His  work  extends  much  farther 
than  that.  His  work  is  directly  con- 
nected with  the  soil.  He  makes  thous- 
ands of  acres  suitable  for  farming.  To 
do  this  he  may  have  to  irrigate  the  land 
to  provide  water  that  is  not  in  a  suit- 
able supply  in  nature,  or  he  may  have 
to  drain  land  that  has  an  excess  of 
water.  Soil  and  water  conservation  is 
one  of  the  engineer's  most  important 
jobs  in  agriculture. 

The   engineer   dams   huge    rivers   to 


Diesel    tractor  equipped    with    a    bulldozer    is    used   for  clearing    land    for 
stock  grazing. 


divert  tile  flow  of  water  and  change 
deserts  into  fertile  farm  land  through 
irrigation.    Irrigation   is  no  simple  task 


•  ALBANENE  •  o  K&E  product, is  the  preferred  tracing  paper 
in  thousands  of  drafting  rooms.  It  is  transparentized,  not  with 
messy  oils  that  leak,  but  with  a  special  synthetic  trans- 
parentizer  developed  by  K&E.  ALBANENE  does  not  turn 
brittle  or  lose  its  transparency  with  time.  After  years  it  is  as 
good  as  new.  *Trode  Mark® 

KEUFFEL  &   ESSER  CO. 

NEW   YORK    •    HOBOKEN,   N.   J. 

Chicago  •  St.  louis  •  Detroit  •  San  F/ancisco  •  los  Angeles  •  Montreal 


— quite  the  contrary — it  is  a  very  great 
job.  The  dams  must  be  placed  at  stra- 
tegic places  in  the  river  in  order  to  as- 
sure greatest  success ;  the  water  may 
have  to  be  piped  for  miles — another 
large  assignment;  and  it  must  be  easily 
accessible  for  irrigation  of  the  fields. 
To  be  easily  accessible,  an  intricate  net- 
work of  canals  and  pipes  is  needed  to 
bring  the  water  onto  the  fields  in  the 
proper  amount  at  the  proper  time. 

In  some  regions,  however,  water  is 
present  in  such  large  amounts  that  this 
excess  also  presents  quite  a  problem — 
another  job  for  the  engineer.  If  the 
land  is  level  the  excess  water  will  lie 
on  the  surface  to  form  ponds  and 
marshes.  In  this  case,  the  land  must 
be  drained.  Usually  this  is  done  by  lay- 
ing a  tile  line  underground.  The  tile 
line  must  be  laid  carefully  in  order  to 
be  effective,  however.  The  proper  drop 
of  the  line  must  be  maintained,  and  the 
tile  must  be  laid  so  that  it  will  not  be- 
come plugged.  If  tiling  is  not  practical 
for  drainage,  drainage  canals  may  be 
built.  These  also  are  a  job  for  the  engi- 
neer. Building  a  drainage  canal  is  usu- 
ally a  job  for  a  civil  engineer.  The 
canals  must  be  carefully  located  in  re- 
spect to  the  outlying  land  in  order  to 
be  most  effecti\e.  Often  a  tile  network 
is  hooked  up  to  the  drainage  canal  to 
drain  large  areas  of  land.  The  drain- 
age combination  is  used  quite  extensive- 
ly in  the  flat,  fertile  farm  lands  of  the 
middle  west. 

On  sloping  land,  run-off  w  a  t  e  r 
washes  away  fertile  soil.  This  is  es- 
(Continued  on  page  60) 
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Do  you  vrant  a  fob  vr ith  a  challenge? 

It's  a  challenge  to  serve  the  public  need,  to  build  essential  equipment 
jor  essential  work.  International  Harvester  accepted  that  challenge  half 
a  century  ago  and  turned  it  into  a  business  philosophy. 

Today,  the  products  we  build  are  used  throughout  agriculture  and 
industry,  in  transportation,  construction,  food  preservation.  In  order  to 
hold  our  position  of  leadership,  we  must  continue  and  expand  our  re- 
search and  engineering. 


We  need  engineers  . . .  for  to- 
day there  are  more  research 
and  engineering  projects 
under  way  than  ever  be- 
fore in  Harvester  history. 
For  further  information, 
see  your  Placement  Bureau 
or  write  toF.  D.  MacDonald. 
Education  and  Personnel 
Department.  International 
Harvester  Co..  180  N.  Mich 
igan  Ave.,  Chicago  1,  111. 


We  will  continue  to  grow  with  men  and  women  like  you. 

International  Harvester  offers  a  satisfying,  rewarding  career  to  the 
young  and  ambitious  college  graduate.  Each  job  carries  with  it  plenty 
of  chance  for  advancement.  We  like  ambition.  Any  young  graduate  tak- 
ing a  job  at  Harvester  can  rise  as  far  as  his  abilities  will  take  him. 


INTERNATIONAL 


HARVESTER 


180    N.    MICHIGAN    AVENUE,    CHICAGO    1,    ILLINOIS 


MARCH,  1953 
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AGRICULTURE  .  .  . 

i  I'.dnthiiud  from  f>iif;f  56) 
pi-ciall\    tnu-  in   areas  that  have   lots  of 
rainfall.     The    heavy    rainfall,    instead 
of  soaking  into  the  grouiul,  flows  down 
the    slopes,    carrying    large    an)ounts    of 


largely  due  to  experimentation   hy  engi- 
neers. 

This  article  is  o  n  1  y  a  brief  sum- 
mary of  the  engineer's  work  in  agri- 
cvdtiire.  It  would  take  several  lengthy 
books  to  fully  describe  the  work  of  the 
engineer  in  agriculture  because  he 
serves  agriculture  in  thousands  of  ways. 
He  develops  machines  to  till  the  soil 
and  plant  and  har\est  crops.  He  also 
dc\elops  small  time — and  labor-saving 
machines  and  devices  for  the  farmer — 
e\erything  fro  m  milking  machines  to 
electric  fences  and  de\ices  for  rollin;i 
and  unrolling  fence  wire.  He  also  di - 
\  elops  methods  for  making  the  land 
more  useful,  such  as  crop  irrigation, 
drainage  canals  and  tilling,  and  dams 
to  prevent  washing  of  fertile  soil.  The 
I'nited  States  owes  a  great  deal  to  the 
agricultural  progress  which  has  been 
aided  by  the  engineer.  Engineering  ha^ 
a  very  definite  and  very  important  place 
in  our  nation's  agriculture  today. 


Diesel  engine  drives  a  centrifugal 
pump  for  the  portable  sprinklers 
irrigation  of  a  total  of   130  acres. 

fertile  topsoil  with  it.  Washing  can 
be,  to  a  large  extent,  stopped  by  dam- 
ming gullies,  strip-cropping  slopes,  and 
farming  along  the  contour  of  the  slopes. 
Development   of    these    ideas    was    also 


Professor    to     noisy    class:     "Order, 
please.  " 

Voice     from     rear    of     room :     "Two 
beers." 

—  The  Auburn  Knginctr 
*        *        * 
The   early   bird   may  get   the   worm, 
but  did  you  ever  stop  to  consider  what 
the  early  worm  gets? 


DEPARTMENTS  .  .  . 

( (Ujutinutd  friim  p/igc  22) 
the  nature  and  internal  structure  of 
metals  and  alloys,  their  chemical,  physi- 
cal, and  mechanical  properties,  their 
heat  treatment,  and  the  methods  ot 
testing,  commercial  uses,  defects,  and 
design  of  new  allo\s  for  speci.il  pur- 
poses. 

Mechanical  metallurgy  includes  all 
the  processes  of  working  and  shaping 
metals,  such  as  rolling,  forging,  spin- 
ning, and  casting.  The  mechanical 
properties  of  metals  and  alloys  proiluced 
b\  the  forming  operations  and  with  the 
proper  design  of  equipment  for  accom- 
plishing these  tasks.  In  the  foundry  he 
is  concerned  with  the  effects  of  all 
variables  of  design  of  alloy  composition, 
temperature  of  metal,  molds  and  mold- 
ing, and  other  techniques. 

Mining  engineering  is  concerned  with 
the  removal  of  useful  materials  from 
the  earth's  crust.  It  consists  largely  of 
the  application  of  principles  of  geology 
and  of  civil,  mechanical,  electrical  and 
chemical  engineering  to  the  discovery, 
exploration,  de\elopment  and  extraction 
from  the  earth  of  economically  valuable 
materials. 

ScNcral  branches  of  mining  offer  op- 
portunities to  engineers.  Coal  mining 
has  a  profound  effect  on  our  national 
economy. 


^TIMLI^  AIR  CONDITIONING 
^^iSr,^^»^    Serves  New  Student  Union 

Two  Frick  "ECLIPSE"  compressors  handle  120  tons  of  air  condition- 
ing in  this  building  at  Kansas  State  Teachers  College,  PiHsburg,  Kansas. 
Hundreds  of  students  using  the  rooms  are  assured  the  health  and  com- 
fort of  cool,  fresh  air. 

When  air  conditioning,  refrig- 
eration, ice  making  or  quick-freei- 
ing  problems  arise,  see  your  near- 
est Frick  Branch  or  Distributor. 

r,ck  Graduate  Training 
Refrigeration  and  Air  Con- 
operated    over    30    years, 
areer  in  a  growing  industry. 


The  F 

(,<iursp  in 
ihtioning, 

.,0vr3  a  c 


Frick  "ECLIPSE"  compressors 
handle  low-temperaKire  loads 
as  well  as  air  conditioning. 


Abo  Baitden  of  Pnwer  fannmtj  and  Sutnnitl  Maehkivf 
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How  to  lick 

dust,  moisture  and  acid  fog 

prevalent   in    the   atmosphere   surrounding   the 
Rumford,  Me.,  mill  of  the  Oxford  Paper  Company 
posed  a  problem  in  power  circuit  maintenance.  The 
combination  of  these  elements  caused  wooden 
structures  and  even  over-voltage   insulators  to 
become  conducting,  resulting  in  phase-to-phase  flashovers 
and  burndowns  when  ordinary  overhead  wires  were  used. 

The  solution  of  this  serious  problem  was  found 
by  substituting  Okolite-Okoprenc  Self-Supporting  Aerial 
Cable  for  the  open  wires.  According  to  company  officials,  the 
combination  of  Okolite  high  voltage  moisture  and  heat  resisting! 
insulation,  protected  by  non-conducting  weather  and  chemical 
resistant  Okoprene  sheathing,  has  eliminated  this  trouble. 

•     •     •     • 

Tough  jobs  are  the  true  test  of  electrical  cable  .  .  .  and 
installations  on  such  jobs  usually  turn  out  to  be  Okonite. 

OlIC  O  N  I  T  E  ^^  insu/ofec/  wires  oni  cab/es 
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Is  part  of  your  future  being  built  here? 


Here  you  see  the  beginning  of  another  addition 
to  Alcoa's  expanding  facilities.  This  plant,  at 
Rockdale,  Texas,  will  be  the  first  in  the  world 
to  use  power  generated  from  lignite  fuel  and 
will  produce  170  million  pounds  of  aluminum  a 
year.  This  and  other  new  plants  bring  Alcoa's 


production  capacity  to  a  billion  pounds  of 
aluminum  a  year,  four  times  as  much  as  we 
produced  in  1939.  And  still  the  demand  for 
aluminum  products  continues  to  grow.  Con- 
sider the  opportunities  for  you  if  you  choose 
to  grow  with  us. 


iVhdt  can  this  me^n  as  d  career  for  you? 


This  is  a  production  chart — shows  the  millions 
of  pounds  of  aluminum  produced  by  Alcoa 
each  year  between  19.'J5  and  1951.  Oood  men 


1?35 

1940 

IMJ 

?;« 

IMO 

1000 

^^liSCi 

did  good  work  to  create  this  record. 
You  can  work  with  these  same  men, 
learn  from  them  and  qualify  yourself 
for  continually  developing  oppor- 
tunities. And  that  production  curve 
is  still  rising,  we're  still  expanding, 
and  opportunities  for  young  men 
joining  us  now  are  almost  limitless. 
Ever-expanding  Alcoa  needs  engi- 
neers, metallurgists,  and  technically 


minded  "laymen"  for  production, 
re.search  and  sales  positions.  If  you 
graduate  soon,  if  you  want  to  be 
with  a  dynamic  company  that's 
"going  places,"  get  in  touch  with  us. 
Henelits  are  many;  stability  is  a 
matter  of  proud  record;  opportuni- 
ties are  unlimited. 

For  more  facts,  consult  your 
Placement  Director. 


Alcoa 
Aluminum 


•w 
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Attend 

Summer  School 
for  Engineers 

in  Colorado's 
Rocky  Mountains 

Located  in  Bmiklcr,  "iih  if.  mikl 
climate  and  cool  nights,  in  view  of 
snow-capped  peaks,  and  within  easy 
walking  distance  of  mountain  trails 
•iiui    strc■an1^,   the 

University  of  Colorado 

offers  an  unusual  program  of  summer 
study  and  recreation  .  .  .  The 

College  of  Engineering 

provides  excellent  opportunities  for 
study  for  undergraduate  or  graduate 
degrees,  for  satisfying  prerequisites, 
for   makeup,  or  refresher  courses. 

Graduate  and  undergraduate  courses 
in  the  College  of  Engineering  are  of- 
fered in   the  fields  of — 

APPLIED    MATHEMATICS 
ARCHITECTURE 

ARCHITECTURAL   ENGINEERING 
CHEMICAL  ENGINEERING 
CIVIL  ENGINEERING 
ELECTRICAL  ENGINEERING 
ENGINEERING  PHYSICS 
MECHANICAL  ENGINEERING 
Classroom,   laboratory,   library  and 
other  teaching  facilities  are  unexcelled 
in  the  Rocky  Mountain  region.  Regular 
teaching    staffs    are    supplemented    by 
visiting   lecturers    from    other    institu- 
tions   and    industry.    Special    research 
projects  and  seminars  offer  opportunity 
for  creative  work. 

All  courses  offered  by  the  College 
of  Engineering  run  for  ten  weeks — 

JUNE  15  to  AUGUST  25 

Other  University  courses  are  offered  for  five- 
week  or  ten-week  terms.  (June  15-JuIy  21; 
July  23-AuBust  25.) 

The  University's  own  Recreation  Depart- 
ment offers  a  planned  program  which  sup- 
plements education.  Students  have  ample 
opportunity  to  see  scenic  Colorado.  Drives 
over  spectacular  mountain  highways;  week- 
end climbs  to  nearby  peaks  with  experienced 
guides;  easy  hikes  to  adjacent  mountain  spots; 
steak  fries  and  picnics,  and  campfire  ttiter- 
tainment  near  mountain  streams,  are  all  part 


of  the  prograr 

Typical  tuition  and 
Engmeering  program  ai 
determined   by  the  nun 

Living  accommodati 
attractive    and    spacious 


fees  for  the  lO-week 
c  SlOO.  The  charge  is 
iber  of  hours  carried. 
Dns  arc  available  in 
ersity   reside 


hails,  private  homes,  fraternity  and  sorority 
houses,  and  student  rooming  houses.  Typical 
room  and  board  rates  are  S170  for   10-week 

Choose  the  University  of  Colorado  this 
summer.  Combine  makeup,  refresher  or 
graduate   courses   with   a   Colorado  vacation. 

I , 

FILL  OUT  AND  MAIL  THIS  COUPON 
TODAY  FOR  FURTHER  INFORMATION 


Please  send  Engineering  College  information. 
Your  Name.. 


INTRODUCING  .  .  . 

(Coiilliiiiiil  from  pii);t  14) 
iK-pring  DpiMi  House,  as  well  as  beiiiK 
the  Treasurer  of  the  Triangle  Fratern- 
ity. He  has  been  elected  to  two  scho- 
lastic honoraries.  Phi  Eta  Sigma,  tresh- 
iiiaii  honorary,  and  Sigma  Tau. 

Hob  li\es  in  Tuscola,  Illinois,  but 
last  summer  he  spent  quite  a  bit  of  his 
time  at  HOTC  summer  camp,  at  Fort 
Hel\()ir,    Virginia,    in    the    I.ngineering 


..(^ 


BOB   SCHRADER 

Corps.  The  summer  of  '31  he  spent 
working  in  a  gold  mine,  ninety  miles 
north  of  Fairbanks,  Alaska.  From  this, 
one  can  see  that  Bob  gets  around,  and 
he  must  really  move  fast,  for  he  says 
he  is  unmarried,  unpinned  and  fancy 
free. 

Sports  and  reading  are  two  of  his 
pet  hobbies.  He  likes  to  play  basket- 
ball and  occasionally  tennis  or  golf.  As 
for  reading  he  comes  under  the  heading 
of  versatile  and  or  broad-minded,  for  he 
likes  anything  from  science-fiction  and 
on  up  to  Shakespeare. 

His  future  plans  have  all  been  laid 
out  by  our  favorite  Uncle.  As  far  as 
he  knows  now  he  will  go  into  the  Army 
upon  grailuation.  He  says  any  plans  of 
his  own  are  at  the  present  time  non- 
existent. 

MELVIN  RUDICH 

Till-  Publicity  Chairman  ot  the  1953 
Engineering  Open  House,  is  kept  qiu'te 
busy  with  other  activities,  including  a 
part-time  job.  He  is  Mel  Rudich,  a 
senior  in  general  engineering,  with  a 
sales  minor.  Mel  hails  from  V^on  Steu- 
ben High  School  in  Chicago,  where 
after  graduation,  he  attended  the  Navy 
Pier  branch  of  the  University  of  Illi- 
nois for  two  vears. 


At  present  .Mel  is  busy  with  En- 
gineering Open  House,  is  on  the  Pub- 
licity and  Promotion  Staff  of  the  Tech- 
nograph,  acts  as  lab  technician  for  the 
Physics  Research  Department,  is  Chair- 
man of  the  PublicitN'  Committee  for  the 
llillel  Foundation,  and  still  finds 
enough  time  to  represent  North  Ameri- 
can Airlines,  in  handling  campus  ticket 
sales. 

While  at  Navy  Pier,  Mel  built  the 
prize  winning  e.xhibit  for  the  1930 
Open  House.  He  constructed  an  elec- 
troiu'c  device  for  controlling  electric 
train  models  by  audio  impulses.  During 
his  sophomore  year,  he  headed  the  So- 
cial Dance  Committee  at  the  Pier.  Also, 
while  a  soph,  he  became  founder  and 
first  president  of  the  first  social  fra- 
ternity at  Navy  Pier. 

On  the  Champaign-Urbana  campus, 
Mel  was  on  both  Mother's  Day  and 
Homecoming  committees.  He  is  finish- 
ing up  two  years  with  the  Technograph. 


MEL  RUDICH 

Mel  is  also  a  member  of  Pi  Lambda 
Phi  .social  fraternity. 

Mel's  chief  hobbies  are  photograph\ 
and  electronics,  when  he  finds  .some 
spare  time  in  which  to  relax. 

When  asked  about  his  plans  after 
graduation,  Mel  replied,  "My  future 
plans,  I  hope,  will  include  doing  gradu- 
ate work  in  Commerce,  so  I  can  equip 
myself  for  a  career  in  engineering  sales, 
but  my  more  immediate  plans  might  in- 
volve a  commission  in  the  Air  Force." 


"You  young  fellers  think  you  have  to 
have  a  lot  of  money  to  gallivant  around 
with  the  girls.  Do  you  know  what  I 
was  getting  w  hen  I  married  yom' 
aunt  ?" 

"No.  Cnkie;  and  we'll  bet  \ou  didn't 
either!" 
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Tight  reins  in  the  stratosphere 


Fj)K  years  the  performance  of  bombers 
and  fighter  planes  at  high  altitudes  has 
been  seriously  handicapped  by  "mushy" 
controls  due  to  slackness  in  the  cables. 

That's  because,  when  flying  in  the 
earth's  upper  atmosphere  where  it's 
sometimes  as  cold  as  minus  70'F.,  the 
aluminum  airframe  contracts  much 
more  than  the  carbon  steel  control 
cables.  To  take  up  the  slack,  all  sorts 
of  compensating  devices  were  utilized. 
They  were  expensive.  Were  costly  to 
maintain.  They  added  cumbersome 
weight.  Created  potential  lags  in  con- 
trol response. 

Now  this  problem  has  been  solved. 
By  the  logical  step  of  basically  improv- 
ing the  control  cable  itself  ...  by  de- 
veloping a  steel  cable  that  would  con- 
tract and  expand  at  practically  the 
same  rate  as  the  plane's  aluminum 


frame.  It  took  fifteen  years  to  do  it  but 
it  was  worth  the  time  and  cost.  We 
called  this  improved  cable,  HYCO- 
SPAN*. 

HYCO-SPAN  Aircraft  Cable,  with  a 
coefficient  of  expansion  50'^,  higher 
than  high  carbon  steel,  and  33'"^  higher 
than  stainless  steel,  comes  closest  of  any 
steel  cable  to  matching  the  expansion 
and  contraction  of  24  ST  aluminum 
alloy  air  frames. 

Even  without  temperature  compen- 
sating devices,  HYCO-SPAN  provides 
positive,  responsive  control  that  won't 
loosen  or  tighten  up,  that  will  remain 
free  of  lag  and  mushiness,  and  that 
prevents  the  development  of  plane  flut- 
ter— no  matter  what  the  altitude,  no 
matter  how  big  the  plane  or  at  what 
speed  the  plane  is  flying. 

In  addition,  HYCO-SPAN  Cable,  be- 


ing non-magnetic,  has  no  effect  on  sen- 
sitive airborne  electronic  equipment. 
Having  the  corrosion  resistance  of  stain- 
less steel,  HYCO-SPAN  stands  up  well 
in  service  in  any  climate.  Its  low  coeffi- 
cient of  friction  permits  lower  tension 
loads  and  improves  stability. 

HYCO-SPAN  Cable  is  another  example 
of  the  many  interesting  products  developed 
and  pn)duced  by  United  States  Steel.  If 
you're  interested  in  becoming  a  part  of  a 
progressive  organization  after  graduation, 
why  not  look  into  the  opportunities  with 
United  States  Steel?  For  more  details,  ask 
your  placement  director  or  write  for  the 
informative  booklet,  "Paths  of  Opportun- 
ity." United  StatesSteel  Corporation,  Room 
281()-S,  525  William  Penn  Place. 
Pittsburgh  30,  Pa. 


*Short  for  "high  coefficient 
of  expansion." 


(^ 


UNITED 


S    TATE    S 


STEEL 


editorial  staff 

edilor 

Allen    Vcjar 

associate    ijilor 
Tom  Tucker 

assistant  editors 

Warren    II.   Brandt 
Martin    C;()l(l^tein 
Tom   Madden 

make-up  editor 
Vitm  Briid> 

feature  editor 

Charles  LaRobadici 
illustrations  editor 

llnward   lladler 

photoyraphy 

Roger  Bishop 
Armaiid  Andre 

assistants 

Maurice   Garnholz' 
Richard   Hodges 
Robert  Hardin 
Hugh  Busev 
Tom  Ruach 
Paul    I.aViolette 
Roger   l-unk 
Robert    Mast 
Harold   l-'ox 
Gene    Iladley 
Larry   Kiefting 
Don   Kesler 
Dave   Cohn 

office  assistants 
Freddi    Wallk 
Phyllis  Krone 

business  staff 

husiiicss    manciqer 
Eric  Aagaard 

advertising 

Paul   Degner 
Ted   Johnson 

circulation 

Norman    Zetter 

publicity  and   proino.'ir.r 
James   Hawes 
Oliver   Smith 
Melvin    Rudich 

faculty  advisers 

R.  W.  Bohl 
P.  K.   Hudson 
O.  Livermore 


MEMBERS  OF  ENGINEERING 

COLLEGE    MAGAZINES    ASSOCIATED 

Chairman:  Prof.  John  Paustian 

University  of  Nebraska,  Lincoln  8,  Neb. 

.■\tk.'in'^;is  Kmiineer,  Cincinnati  Coopeia- 
live  Engineer,  City  College  Vector,  Colorado 
Engineer,  Cornell  Engineer,  Denver  Engi- 
neer, Drexel  Technical  Journal,  Georgia  Tech 
Engineer,  Illinois  Tccnnograph,  Iowa  En- 
gineer, Iowa  Transit,  Kansas  Engineer, 
Kansas  State  Engineer,  Kentucky  Engineer, 
Louisiana  State  University  Engineer,  Man 
hattan  Engineer,  Marquette  Engineer,  Mich- 
igan Tcchnic,  Minnesota  Technolog,  Mis- 
souri Shamrock,  Nebraska  Blueprint,  New 
York  University  Quadrangle,  North  Da- 
kota Engineer,  North  Dakota  State  Engi- 
neer, Notre  Dame  Technical  Review,  Ohio 
State  Engineer,  Oklahoma  State  Engineer. 
Oregon  Slate  Technical  Record,  Pcnn  State 
Engineer,  Pennsylvania  Triangle,  Purdue 
Engineer.  Rochester  Indicator,  Rose  Technic, 
Wayne    Engineer,   and    Wisconsin    Engineer. 


Published  eight  times  during  the  year  (Oc- 
tober, November,  December,  January,  Febru- 
.iry.  March,  April  and  May)  by  the  Illini 
Publishing  Company.  Entered  as  second 
.lass  matter.  October  30,  1920,  at  the  post 
office  at  Urbana,  Illinois,  under  the  Act 
of  March  3,  1879.  Office  213  Engineering 
Hall,  Urbana,  Illinois.  Subscriptions  $1.50 
lier  year.  Single  copy  25  cents.  Reprint 
rights  reserved  by  The  Illinois  Teclmografh. 
Publisher's  Representative — Liltell  Murray- 
Darnhill,  605  North  Michigan  Avenue, 
Chicago  11,  111.  101  Park  Avenue,  New 
York    17.    New    York. 


THE  ILLINOIS 

TECHNOGRAPH 


volume  68 


number  7 


confenfs; 

Education 9 

TV  at  the  Chicago  Professional  Colleges 12 

TV  for  All 15 

Shell   Oil   Company 18 

Dean  Harvey  H.  Jordan 26 

Richard  Rider 26 

What  is  Light? 28 

TV  at  the  U.  of  I. 30 

TV  and  the  Water  Pressure 33 

A  Message  from  Herbert  Hoover 39 

The  Television  Camera 44 

S.A.E.  Debate 46 

Oil  in  the  Basin 50 

I  Speak  My  Piece 52 

The  Gullible  Public  and  TV 54 

"We  Take  What  We  Can  Get" 56 

1953  Engineering  Open  House 60 

Festival  of  Contemporary  Arts 64 

Technocracks    68 

Editorial    72 


our  cover 

The  rise  of  aviation  is  illustrated  in  the  drawing  prepared 
for  the  National  City  Bonk  of  New  York  who  furnished  the 
four  color  plates. 

our  frontispiece 

The  world's  largest  autotronsformer  furnishes  power  for 
the  atomic  energy  plant  now  being  constructed  at  Paducoh, 
Kentucky.  The  transformer  was  built  by  the  General  Electric 
Company  at  it's  Pittsfield,  Massachusetts,  plant  for  the  Illinois 
Power  Company.  (Cut  courtesy  General  Electric  Company) 
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DETROIT    EDISON    PLANS    ENGINEERING    FUTURES 
1 


Don  Blodgett  set  his  sights  on  advancement  fol- 
lowing graduation  from  the  University  of  Wiscon- 
sin with  a  BSEE.  Five  years  of  Army  service 
delayed  his  start  with  Detroit  Edison  until  1946. 
Since  then  his  career  has  been  filled  with  challenge 
and  responsibility.  Today  finds  Don  a  Senior 
Engineer  directing  the  work  of  our  high-power 
laboratory,  which  proves  new  equipment  design 
and  construction  before  integration  in  our  Elec- 
trical System.  Career  planning  in  Don's  case  still 
goes  on  for  his  engineering  future  is  bright  at 
Detroit  Edison. 


Kur  Ihe  full  story  of  your  career  opportunities  at  Detroit  Edison,  simply 
call  or  write  for  a  free  copy  of  this  new  booklet,  "What  About  the  Electric 
I'ower  Industry?" 


OUR  first  job  is  the  foundation  for  a 
successful  future.  You  want  to  prove 
yourself — to  get  background  and 
experience  for  bigger  a.ssignments. 

Our  Company  offers  you  this  opportunity. 

Detroit  Edison  is  an  independent  electric 
company,  owned  by  55,000  investors  and 
operated  by  11,000  employees  who  serve 
more  than  half  of  Michigan's  population. 

Here,  in  every  sense,  is  a  forward- 
looking,  growing  concern — one  which, 
by  1954,  will  have  doubled  its  facilities 
of  a  decade  ago.  As  one  example  of  its 
foresightedness,  Detroit  Edison  engineers 
are  working  with  Dow  Chemical  Company 
as  one  of  our  nation's  five  atomic  research 
teams.  Intensive  studies  are  under  way 
concerning  nuclear  heat  in  relation  to 
thermal  electric  generating  plants. 

And  so  numerous  opportunities  for  advance- 
ment exist  now  and  should  continue  to 
develop  in  every  department  of  the  Company. 
Detroit  Edison  is  constantly  on  the  lookout 
for  graduates  with  initiative  and  ability  who 
can  be  trained  to  fill  positions  of  responsi- 
bility in  the  future. 

On-the-job  training  forms  an  important  part 
of  the  Detroit  Edison  picture.  For  the  last 
27  years  the  Company  has  operated  a  special 
College-Graduate-in-Training  Program 
designed  to  acquaint  new  employees  with 
the  principal  operating  departments  and 
company  points  of  view.  As  you  visit 
departments  you  are  not  only  learning 
about  the  Company's  business  and  organi- 
zation but  you  also  have  a  chance  to  select 
the  right  kind  of  work  and  department  you 
desire.  Here  you  will  associate  with  men  of 
long  experience  who  are  nationally  recog- 
nized for  their  leadership  in  the  public 
utility  field.  Thus,  you  will  lay  the 
groundwork  for  your  advancement  and 
career  success. 

Many  men  who  now  hold  high  ranking 
positions  in  The  Detroit  Edison  Company 
got  their  start  on  training  programs  like 
those  offered  to  you  today. 


The  Detroit  Edison  Company 
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THE  TECHNOGRAPH 


What  is  education?  Ha\e  we  ever 
given  any  thought  to  the  many  aspects 
of  this  subject — this  goal  which  we 
have  set  for  our  selves  and  our  children 
to  attain  ?  Many  other  people  have 
thought  about  education.  The  Greeks 
and  Romans  realized  the  necessity  of 
farming  concrete  ideas  about  it,  and 
many  of  their  philosophers  wrote  vol- 
umes on  the  subject.  It  is  a  problem  to 
be  settled  but  we  can  not  expect  to  set- 
tle it  here.  We  can,  however,  add  our 
thoughts  to  the  collection  alreail\ 
amassed  and  allow  each  indi\idual  to 
try  to  be  guided  by  these  thougiits. 

We  have  set  forth  a  problem,  a  prob- 
lem which  has  confounded  the  ages 
because  of  its  greatness  and  necessity — 
a  problem  whose  importance  can  not  be 
overlooked  if  our  civilization  is  to  pro- 
gress. 

Fundanientalh  then,  we  mn>t  estab- 
lish what  an  educated  person  realh  is. 
We  have  many  authorities,  but  riiere 
is  among  their  ideas  a  c  o  n  f  I  i  c  t  of 
thought.  In  general,  they  seem  to  agree, 
\et  each  has  his  own  point  to  make. 
There  is  a  belief  held  by  some  that  tiie 
educated  person  must  be  a  scholar  in 
the  arts  and  the  less  that  the  ph\sical 
sciences  clutter  up  his  mind  the  better 
off  he  is.  It  would  seem  that  this  idea 
is  very  short  sighted,  for  humans  must 
appreciate  the  beauty  of  nature  and  its 
functions  to  imderstand  the  most  basic 
art  of  all.  In  the  understanding  of  na- 
ture, it  is  necessary,  at  least,  to  have 
some  fundamental  knowledge  of  phys- 
ics, which  is  only  the  interpretation  of 
the  laws  of  nature.  In  the  natural 
things  of  life,  the  ideas  of  greatness 
prevail.  It  is  those  things  created  by 
nature  which  are  the  most  beautiful, 
and  it  does  not  take  a  person  who  is  a 
student  of  the  arts  to  realize  that  this 
is  so.  The  most  beautiful  things  are 
very  nearly  always  the  simplest  things. 

Although  the  expression  of  the  hu- 
man thought  in  paintings  in  our  modern 
age  is  art,  or  is  so  acclaimed  by  the 
art  critics,  I  myself  can  seldom  see  the 
thought  in  the  brilliant  splashes  of  color 
that  the  modernistic  student  of  art 
emphasizes.  I  do  not  here  wish  to  con- 
demn art,  for  it  is  important  that  it 
should  be  understood  and  appreciated  ; 
\et  1  do  not  belie\e  that  an  appreciation 
of  the  so-called  modern  paintings  of  to- 
day constitutes  art  appreciation.  The  ed- 
ucated man  should  appreciate  the  arts. 
fine  music,  (this  does  not  mean  om1\  tin' 
classical  music),  good  literature,  ami 
beautiful  scenery,  whether  it  be  on  can- 
vas or  a  spectacidar  view  of  mother 
nature  in  all  her  glory.  It  sei-ms  then 
that  the  educated  person  should  appre- 
ciate the  arts,  but  that  this  should  onl\ 
be  a  component  part  of  his  educational 
background. 

It  would  --eem  also  that  the  educated 
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man  should  have  a  concept  of  ph\sics. 
It  is  not  necessar\'  that  he  should  know- 
how  to  build  an  atom  bomb,  but  he 
should  be  able  to  realize  the  potential 
greatness  that  the  world  and  nature  can 
offer.  Physics  is  only  a  word  picture  of 
nature,  and  to  scientists  and  engineers 
a  mathematical  picture  of  the  nature 
that  surrounds  us.  It  is  a  necessity  that 
the  educated  person  be  able  to  reason 
in  logical  steps  and  to  realize  the  neces- 
sity of  knowing  about  the  functions  of 
nature.  It  is,  also  necessary  that  the 
eductated  person  should  be  able  to  dis- 
tinguish between  right  and  wrong  logic 
as  connected  with  ideas,  for  it  is  neces- 
sary to  prove  the  worth  of  ideas.  In  the 
book  The  ,^i/iis  of  Education  by  Alfred 
North  Whitehead,  Mr.  Whitehead  has 
this  to  say : 

"Now  an  idea  is  not  worth  mucii 
unless  the  propositions  in  \\hich  it 
is  embodied  are  true.  Accordingh 
an  essential  part  of  the  proof  of  an 
idea  is  the  proof,  either  by  experi- 
ment or  by  logic,  of  the  proposi- 
tions. Hut  it  is  not  essential  that 
this  proof  of  the  tr\ith  should  con- 
stitute the  first  introduction  to  the 
idea.  .After  all,  its  assertion  by  the 
.luthority  of  respectable  teachers  is 
sufficient  evidence  to  begin  with. 
In  our  first  contact  with  a  set  of 
propositions,  we  commence  by  ap- 
preciating their  importance.  That 
is    what   we   all    do    in    after-life."* 

It  is  important,  howe\er,  that  in  ob- 
taining the  scientific  knowledge,  that 
the  mind  should  be  trained  to  use  the 
logic  and  knowledge  that  educated  per- 
son has  at  his  command.  It  matters 
not  that  a  man  have  knowledge  if  lie 
does  not  use  it  in  some  manner,  either 
for  himself  or  for  others. 

The  educated  person  should  also  have 
some   idea   of   the   history   of  man.   The 

'.Alfred    North    Whitehead,    'I'll,     .inns 
Of  EdiiKtti'in.  page  15. 


history  that  he  shoidd  know  about  is 
not  a  succession  of  dates  by  themsehes, 
but  that  which  is  more  important,  the 
knowledge  of  the  e\ents  which  have 
caused  the  woild  to  progress  as  it  has. 
Histor\-  re\eals  to  us  all  of  the  errors  in 
judgment  of  civilizations  past,  and  with 
this  knowledge  the  educated  person 
should  be  able  to  form  convictions  and 
attitudes  toward  his  fellow  human  be- 
ings in  his  association  with  them.  Just 
to  have  knowledge  of  the.se  things  does 
not  do  the  educated  man  or  societ\'  any 
good,  it  is  the  application  of  this  knowl- 
edge that  is  the  true  test  of  a  man's 
ability  and  education.  A  scholarly  atti- 
tude with  no  interest  in  the  function  of 
society  in  which  we  live  docs  not  pro- 
iluce  an  educated  mind.  The  educated 
nuiul  is  active  and  should  differentiate 
between  the  right  and  wrong  philos- 
ophies of   life,   morals,   and   go\ernment. 

It  the  educiteil  pervon  is  to  guiiie 
human  beings  .it  all  he  shouKl  ha\e  a 
knowledge  of  biology  also,  for  it  is  the 
\i'r\  fundamental  knowledge  of  life. 
Through  knowledge  of  biology  and 
physics  the  secrets  of  nature  are  reveal- 
ed to  man.  Through  biology  the  drives 
of  man  and  other  living  organisms  are 
known  to  man,  and  through  this  knowl- 
edge the  educated  person  can  do  wli.it 
is  necessary  to  guide  his  less  fortunate 
fellow   beings. 

The  educated  man  has  a  certain  debt 
to  society,  because  by  nature  of  his 
education  his  opinions  are  sought  and 
followed.  It  is  therefore  a  prime  neces- 
sity that  the  educateil  person  be  as  well 
informed  in  all  affairs  as  he  possibly 
can.  If  it  is  impossible  that  he  can  not 
know  all  that  transpires,  he  should  at 
least  realize  the  necessity  of  education 
and  its  applications  to  social  and  moral 
lite.  With  all  of  these  factors  consid- 
ered, there  is  still  one  that  the  educated 
person  should  have.  To  be  truly  edu- 
cated and  to  make  use  of  this  education, 
man  should  also  have  a  philosophy  of 
life.    He   must   have  some   goal   or   ideal 
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Attend 

Summer  School 
for  Engineers 

in  Colorado's 
Rocky  Mountains 

Located  in  Boulder,  with  its  mild 
climate  and  ciiol  nights,  in  view  of 
snow-capped  peaks,  and  within  easy 
walking  distance  of  mountain  trails 
and   streams,  the 

University  of  Colorado 

offers  an  unusual  pn>gram  of  summer 
study  and  recreation  .  .  .  The 

College  of  Engineering 

provides  excellent  opportunities  for 
study  for  undergraduate  or  graduate 
degrees,  for  satisfying  prerequisites, 
for   makeup,  or  refresher  courses. 

Graduate  and  undergraduate  courses 
in  the  College  of  Engineering  are  of- 
fered in   the  fields  of — 

APPLIED    MATHEMATICS 

ARCHITECTURE 

ARCHITECTURAL   ENGINEERING 

CHEMICAL  ENGINEERING 

CIVIL  ENGINEERING 

ELECTRICAL  ENGINEERING 

ENGINEERING  PHYSICS 

MECHANICAL  ENGINEERING 
Classroom,  laboratory,  library  and 
other  teaching  facilities  are  unexcelled 
in  the  Rocky  Mountain  region.  Regular 
teaching  staffs  are  supplemented  by 
visiting  lecturers  from  other  institu- 
tions and  industry.  Special  research 
projects  and  seminars  offer  opportunity 
for  creative  work. 

All  courses  offered  by  the  College 
of  Engineering  run  for  ten  weeks — 

JUNE  15  to  AUGUST  25 

Other  University  courses  arc  offered  for  five- 
week  or  ten-week  terms.  (June  15-July  21; 
July  2.VAuBust  25.) 

The  University's  own  Recreation  Depart- 
ment offers  a  planned  program  which  sup- 
plements education.  Students  have  ample 
opportunity  to  sec  scenic  Colorado.  Drives 
over  spectacular  mountain  highways;  week- 
end climbs  to  nearby  peaks  with  experienced 
guides;  easy  hikes  to  adjacent  mountain  spots; 
steak  fries  and  picnics,  and  campfire  enter- 
tainment near  mountain  streams,  are  all  part 
of  the  program. 

Typical  tuition  and  fees  for  the  10-week 
Engineering  program  arc  SlOO.  The  charge  is 
determined   by   the   number   of  hours   carried. 

Living  accommodations  arc  available  in 
attractive  and  spacious  University  residence 
halls,  private  homes,  fraternity  and  sorority 
houses,  and  student  rooming  houses.  Typical 
room  and  board  rates  are  SI70  for   10-wcek 

Choose  the  University  of  Colorado  this 
summer.  Combine  makeup,  refresher  or 
graduate   courses   with   a   Colorado  vacation. 

, 1 

FILL  OUT  AND  MAIL  THIS  COUPON 
TODAY  FOR  FURTHER  INFORMATION 

Dircttor  of  tlie  Summer  Sessinn,  M.Kky  -Mi 
University  ot    Colorado,   Boulder,    Colorado: 

Please  send  Engineering  College  information. 

Your  Name.. 


whifli  lu-  Is  scckiiit:  ri)  tind  of  attain 
and  he  should  coiitiiniall\  work  toward 
this  end.  The  man  who  has  an  cdiica- 
rioii  hut  docs  not  usi-  it  will  tend  to 
lie  nu-pt  in  his  ideas  and  policies  in  life 
and  in  the  business  world.  The  educated 
man  should  realize  the  value  of  his  ed- 
ucation and  the  \alue  ot  education 
anions  the  general  public,  for  it  is 
through  the  education  of  the  people 
that  progress  in  civilization  occurs. 

Wc  must  consider  of  course  how  a 
person  may  become  educated.  How  does 
one  gain  this  knowledge  to  be  classified 
as  an  educated  man?  One  method  is  to 
obtain  the  beginning  and  the  training  in 
educational  institutions,  such  as  colleges 
and  preparatory  schools.  We  can  not 
just  attend  a  college  and  e.xpect  to  gain 
an  education,  it  will  require  great  ef- 
fort on  the  part  of  the  individual  in- 
volved. Just  riding  through  <in  the 
crest  of  things  does  not  constitute  an 
education,  even  though  we  have  a  de- 
gree to  show  that  we  have  spent  the  re- 
quired amount  of  time  exposed  to 
knowledge.  Anotiier  method  of  attain- 
ing an  education  is  by  searching  by  our- 
selves for  the  truth  and  the  beauty  in 
nature,  by  developing  a  philosophy  of 
life  that  suits  our  own  needs,  and  then 
by  using  this  knowledge  that  we  have 
assembled    to    guide    us    in    our   life    in 


societx.  We  can  assume  then  that  to  he- 
come  educated  we  must  ha\e  an  inquir- 
ing nu'nd  and  a  desire  to  tmd  out  tile 
truth. 

In  conclusion  then  we  cm  s,i\  that 
the  educated  man  siiould  ha\e  the  fol- 
lowing requisites;  he  should  have  a  cer- 
tain appreciation  of  the  arts,  a  general 
knowledge  of  the  sciences,  an  under- 
standing f)f  bi()log\'  and  history,  and  a 
philosoph\-  of  life;  but  what  is  most  im- 
portant is  that  he  should  know  how  to 
coordinate  and  use  his  knowledge  for 
the   progress  of   civilization. 

Editor's  Note: 

All  seniors  in  electrical  engineering 
are  required  to  prepare  a  thesis  for 
seni(n'  seminar.  The  subject  of  the  thesis 
is  left  to  the  discretion  of  the  student, 
most  students  choosing  a  subject  of 
technical  nature.  However,  the  atithor 
of  this  paper  chose  a  non-technical  sub- 
ject, and  with  the  help  of  extensive  ref- 
erences and  expressed  ideas  of  numerous 
university  presidents  throughout  the  na- 
tion he  succeeded  in  producing  an  out- 
standing thesis  on  education.  John  Zin- 
kus  graduated  with  a  degree  in  elec- 
trical engineering  in  February  1953  and 
is  now  employed  by  Collins  Radio  Cor- 
poration in  Cedar  Rapids,  Iowa. 


•  LEROY*  Lettering  equipment  is  standard  in  drafting  rooms 
everywhere.  No  special  skill  is  needed  for  perfect,  regular 
lettering  and  symbol  drawing.  There  are  LEROY  templates  in 
a  variety  of  alphabets  and  sizes,  as  well  as  for  electrical, 
welding,  map,  geological,  mathematical  and  otfier  symbols 
that  the  draftsman  needs.  -Trade  Marl  " 
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It  took  a  lot  of  engineering  to 
make  a  better  "grasshopper" 


Engineers  at  Western  Electric's  St.  Paul  Shops 
are  well  pleased  with  their  new-style  "grass- 
hopper" fuse— a  small  fuse  used  in  Bell  tele- 
phone central  office  equipment.  The  former 
model — in  production  for  years — had  been 
gradually  refined  'til  it  seemed  almost  beyond 
further  improvement.  It  was  simple,  inexpen- 
sive, efficient,  came  off  the  line  fast.  But . . . 

It's  an  old  Western  Electric  engineering  custom 
to  keep  trying  to  make  Bell  telephone  equip- 
ment still  better,  at  still  lower  cost.  The  "grass- 
hopper" was  studied  by  a  young  engineer  out 
of  the  University  of  Minnesota,  Class  of  '40, 
who  joined  the  Company  in  1946.  His  studies 
indicated  the  most  effective  way  to  improve 
efficiency  and  cut  costs  further  was  to  change 
the  design. 

Pursuing  this  lead  the  engineer  and  his  group 
saw  their  opportunity  to  make  an  important 
contribution.  They  investigated  the  latest  tool- 
ing techniques,  new  metals,  finishing  materials 
and  methods,  all  of  which  are  constantly  under 
study  by  engineers  at  Western  Electric  plants. 
A  simplified  design,  which  permitted  the  use  of 
the  most  modern  tooling  methods,  resulted  in  a 
better  fuse  at  lower  cost  that  is  saving  thou- 
sands of  dollars  a  year  for  Bell  telephone 
companies. 

There's  an  endless  stream  of  such  challenging  as- 
signments at  Western  Electric.  Engineers  of 
varied  skills — mechanical,  electrical,  civil,  chem- 
ical, metallurgical — find  real  satisfaction  in 
working  together  on  the  important  job  of  pro- 
viding equipment  for  the  best  telephone  service 
on  earth. 


How  the  grasshopper 
fuse  works 

Small  fuses  like  this  are  used  by  the  millions 
to  protect  certain  telephone  central  office  cir- 
cuits against  current  overloads.  Odd  in  appear- 
ance, the  fuse  is  called  the  "grasshopper"  be- 
cause of  its  spring  which  is  released  when  the 
fuse  blows,  displaying  an  indicator  "flag"  in 
open  view  and  tripping  an  alarm  so  the  trouble 
can  be  spotted  and  corrected  at  once. 

NEW  DESIGN 

ONE-PIECE  FORMED  SPRING  WITH  INDI- 
CATING FLAG  MADE  BY  STANDARD  PUNCH 
PRESS  METHODS. 


FIBRE  STRIP  SPRAYED  WITH  COLORED 
LACQUER  FOR  CODE  IDENTIFICATION. 

INDICATOR  SPRING  HELD  BY  AND  STAKED 
TO   FLAT    TERMINAL-SOLDERING   ELIMI- 

NATED, 

PRE. FORMED  RADIAL  BEND  IS  NOT  VUL- 
NERABLE TO  DEFORMATION  BY  IMPROPER 
HANDLING  NO  ADJUSTMENT  FOR  TEN- 
SION NECESSARY. 


ASSEMBLED  FUSE 


BLOWN  FUSE 


Engineer  and  punch  press  operator  check  production  of 
parts  for  newly  designed  grasshopper  fuse. 


^^simj^^ 


[^)      A   UNIT   OF   THE    BELL   SYSTEM    SINCE    1882 
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at  the  Chicafo  Professional  Colleges 


I 


by  Warren  H.  Brandt,  C.E.  '54 


Try  to  imagine  the  possibilities  ot  a 
teaching  medium  that  enabled  400  stu- 
dents to  see  a  laboratni\'  demonstration 
that  formerh-  could  accommodate  a 
maximum  number  ot  twelve. 

Of  course,  the  teaching  medium  is 
tele\ision  and  it  came  into  its  own  in 
dentistry  at  the  University  of  Illinois 
College  of  Dentistry  at  Chicago  on  the 
afternoon  of  Febr\iary  10,  1950.  At  a 
television  presentation  of  "Theory  and 
Practice  of  Periodontics"  over  400  dent- 
ists attending  the  Midwinter  Meeting 
of  the  Chicago  Dental  Society  were 
spectators  at  professional  demonstrations 
of  various  pha.ses  of  dental  and  oral 
surgery  techniques. 

This  use  of  the  newest  of  the  vari- 
ous commiuiications  media  by  the  col- 
lege of  Dentistr)'  was  no  accident  or 
hastily  concei\ed  plan.  On  the  contrary, 
ous  communications  media  by  the  Col- 
lege's educational  extension  plans  that 
have  been  in  effect  for  some  time.  The 
forerunner  of  television  as  a  teaching 
medium  was  the  school's  well-known 
TeK'iilione  Extension  Program,  a  winter 
monthh  feature  sent  out  from  the  Den- 
tal College  to  119  cities  in  the  I  iiited 
States  and  Canada. 

The  dynamic  force  behind  both  the 
telephone  and  television  programs  is  Dr. 
Saul  Levy,  assistant  professor  of  Den- 
tistry in  the  Department  of  Applied 
Materia  Medica  and  Therapeutics.  As 
Coordinator  of  the  Postgraduate  Exten- 


sion l)i\ision.  Dr.  Levy  was  instru- 
mental in  setting  up  a  suitable  arrange- 
ment whereby  unusual  or  advanced 
teciiniques  \n  <ientistr\'  anil  oral  sui'ger\ 
could  be  described  and  discussed  b\'  a 
panel  of  experts  while  the  whole  pro- 
ceedings were  broadcast  to  dentists 
throughout  the  country  who  had  sub- 
scribed to  the  course. 

The  presentation  of  a  program  of  the 
extent  and  scope  of  the  Telephone  Ex- 
tension work  involved  an  enormous 
amount  of  effort.  At  one  time  there 
were  more  than  250  cities  in  the  net- 
work. The  programs  originate  in  Chi- 
cago at  the  Dental  School  campus. 
Moderators  for  the  discussions  during 
the  programs  include  some  of  the  most 
prominent  dental  surgeons  from  all  parts 
of  tile  country. 

The  present  19S2-5.?  series  of  teach- 
ing over  long  distance  telephone  lines 
features  (Current  Advances  in  Dentistry. 
This  is  the  sixth  year  of  this  pioneering 
endeavor.  On  the  first  circuit  back  in 
1947,  were  20  dentists  in  Scranton, 
Pennsylvania.  The  following  season  .i5 
dentists  in  the  Scranton  area  were  en- 
rolled together  with  a  group  of  2^  den- 
tists in  New  Iberia,  Louisiana.  In  the 
fall  of  1948,  150  dentists  from  (i  cities 
in   Illinois  were  participanr>. 

In  (October,  1949,  the  Telephone 
Extension  Program  was  expanded  on  a 
national  scale.  At  this  time  5500  den- 
tists   in    14.1    cities    from    42    stares,    the 


District  of  Coliniibia  and  Canada  were 
registered  for  the  course.  For  the  1950 
program,  00(1(1  dentists  in  256  cities 
scattered  o\er  the  Lnited  States  and 
Canada  heatd  the  lectures  and  demon- 
strations. 

Th?  network  to  carr\  these  programs 
throughout  the  country  is  pro\ided  by 
the  American  Telephone  and  Telegraph 
Company  the  same  as  it  would  do  for 
commercial  radio  broadcasts.  The  dif- 
ference is  that  the  Dental  College  net- 
work requires  a  greater  number  of  cir- 
cuits than  anv  commercial  broadcast 
ever  needed.  The  magnitude  of  the  un- 
dertaking thus  can  be  vividly  compared 
to  commercially  sponsored  programs 
that  we  hear  ever\'  day  on  a  national 
network. 

At  the  transmitting  end,  the  technical 
details  of  broadcasting  are  attended  to 
bv  a  staff  of  pnnouncers  and  engineers 
from  station  WILL,  the  I  nivers'ty's 
radio  voice  in  l^  r  b  a  n  a.  The  use  of 
WILL  personn"l  at  the  studio  imparts 
a  professional  broadcasting  quality  to 
the  programs  that  has  received  consider- 
able acclaim.  The  programs  of  comse 
are  not  broadcast  in  the  sense  that  the 
material  goes  out  over  radio  waxes,  but 
are  confined  entirely  to  telephone  lines 
from  the  transmitter  to  the  thousands 
of  receivers  connected  to  special  tele- 
phone circuits  where  ever  an  enrolled 
group  is  gathered.  Thus,  the  telephone 
programs   are   really   on   a   closed-circuit 
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basis  iiisurlni;  freedom  troin  iiiterrup- 
tioiis,  niecliaiiical  iiiteitereiicc,  etc. 

At  the  receiving  end  the  dentists  are 
gathered,  often  in  some  one's  home,  of- 
fice or  professional  club,  where  the 
group  has  arranged  for  special  amplifi- 
cation equipment  to  be  set  up  by  the 
local  telephone  company  to  insure  that 
all  members  of  the  group  can  hear  the 
presentations   with   equal   claritv. 

The  telephone  programs  are  offered 
during  the  fall  and  winter  on  the  first 
Monday  of  each  month.  Each  dentist 
who  is  a  member  of  a  group  that  has 
subscribed  to  the  course  receives  an  at- 
tractively printeil  manual  to  accompan\ 
the  panel  discussions.  It  is  noteworthv 
to  introduce  at  this  point  that  the  man- 
ual for  the  1932-33  series  of  programs, 
which  was  printed  and  designed  by  the 
I  niversity  of  Illinois  Press,  recei\ed 
the  award  of  exhibit  in  the  American 
Institute  of  Graphic  Arts  "Printing 
for  Commerce"  show. 

Many  of  the  participating  group> 
hold  their  own  "round  table  '  discus- 
sions following  the  broadcast.  In  this 
way  the  benefit  of  experience  in  some 
phase  of  the  subject  broadcast,  by  a 
member  of  a  group  is  made  available  to 
all  in  that  group.  Comments  b\  such  a 
group  as  the  Los  Angeles  Dental  So- 
ciety, California,  gi\e  some  indication 
of  the  success  of  the  telephone  venture, 
the\'  said,  ".Monday's  program  was 
slighth  terrific.  Reception  was  excel- 
lent. Our  dinner  discussion  was  liveh'. 
This  is  the  best  yet."  Such  remarks 
from  an  assembly  of  dentists  3(X)0  miles 
from  the  source  of  broadcast,  amph 
prove  the  value  of  teaching  via  long 
distance    telephone    wires.    Dr.    Lev\    in 


noting  tliis  success  says  in  his  histor\ 
ot  the  Telephone  Extension  Program, 
"This  particular  teaching  technic  is 
looked  ujion  with  favor  by  the  medical 
profession  as  indicated  by  the  inaugur- 
ation of  similar  programs  by  the  Indiana 
State  Medical  Societ\  in  January,  1031, 
the  Texas  State  Meilical  Societ\  in 
Februarv,  1932,  and  the  Kentucky 
State  .Medical  Society  in  1932.  We  also 
ha\e  information  that  the  American 
-Medical  Association  is  investigating  tlie 
possibilities  of  a  like  program  on  a 
nation-wide  basis  in  the  near  future. 

Topics  for  presentation  at  the  1932- 
3,1  series  of  programs  are  Exodontia ; 
Dental  Materials  and  Therapeutic  .Aids 
in  E\eryday  Dentistry;  Removable  Par- 
tial Dental  Prosthesis;  Treatment  of 
Periodontal  Diseases  and  Development- 
al -Anomalies  in  Dental  Practice.  The 
last  program  was  held  March  9,  1933, 
and  the  moderator  was  Dr.  Allan  (I. 
Hrodie,  Dean  of  the  College  of  Dentis- 
try of  the  University  of  Illinois. 

It  was  significant  therefore,  with  this 
background  of  extension  teaching  that 
the  role  of  television  as  a  teaching  med- 
ium would   be  examined. 

When  the  Chicago  Dental  Society 
announced  the  dates  for  its  1930  Mid- 
winter Meeting,  Dr.  Levy  together 
with  other  members  of  the  staff  at  the 
Dental  School  contacted  TV  station 
WBKB  in  Chicago  to  make  arrange- 
ments for  the  station  to  furnish  the  nec- 
ess.irv  technical  personnel,  cameras  antl 
associated  equipment  to  televise  partic- 
ularly important  programs  that  were 
planned.  Further  agreements  were  ef- 
fected with  RCA  Victor  to  provide  the 
recjuired    mnnber   of   television    receivers 


and  projection  apparatus.  .All  this  equip- 
ment was  rented  from  these  companies 
by  the  Cniversit\  and  technical  person- 
nel was  provided  b\  the  station  as  men- 
tinned. 

1  he  courses  selected  for  televising 
were  those  that  were  of  such  a  nature 
that  did  not  lend  themselves  to  demon- 
stration before  a  large  group.  Among 
these  were  operatif)ns  inside  the  mouth, 
structural  theor\  relating  to  the  place- 
ment of  dental  bridges,  etc.,  with  the 
use  of  the  tele\  ision  camera,  howe\ei, 
the  groups  arranged  before  the  screens 
located  throughout  the  Dental  Huilding, 
were  able  to  observe  the  innermost  re- 
cesses of  each  patient's  oral  ca\ity  and 
watch  the  dental  operations  and  tech- 
nicpies    used    with    ease. 

Each  day's  demonstrations  were  fol- 
lowed with  a  round  table  discussion 
which  was  also  televised  thus  reaching 
a  larger  audience  than  could  possibly 
be  acconnnodated  in  the  most  spacious 
hall   on   the   Dental   campus. 

The  highlight  of  the  initial  television 
presentation  at  the  campus  was  the  ac- 
tu.il  viewing  through  a  microscope  by 
tin-  television  camera  of  physiological 
specimens.  It  goes  without  saving  that 
this  technique  alone  would  lend  itself  to 
a  great  number  of  applications  through- 
out the  sciences  where  ever  a  group  is 
required  to  observe  microscopic  particles. 
The  use  of  television  in  this  connection 
with  the  resulting  saving  in  time,  ease 
of  discussion  by  the  lecturer  and  free- 
dom from  the  distractions  of  having 
each  member  of  the  group  peer  through 
the  microscope  should  be  expanded  and 
will  be  expanded  as  facilities  become 
available.  .At  the  program  in    193(1.   Dr. 
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Scene  at  the  College  of  Dentistry  television  demonstration  "Occlusion  in  Periodontal  Practice."  The  gentleman 
at  the  left  in  the  dark  suit  is  Dr.  Allan  G.  Brodie,  Dean  of  the  College  of  Dentistry.  To  his  right  is  Dr.  Balint 
Orban,  Director  of  the  Colorado  Dental  Foundation.  Television  technicians  and  equipment  was  furnished  by 
station    WBKD.    (All    photos    courtesy    of    R.    Lincoln    Williston) 
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Ualiiir  Orbaii,  director  ot  the  Ciilniadu 
Dental  Fouiuiation,  prescnteil  tc-ii  pa- 
tients for  operations.  In  addition  to  pei- 
torniing  the  actual  operations  before  tin- 
television  cameras,  lie  showeil  the  condi 
tion  of  tissues  at  various  stages  of  intei 
mediate  healing  through  the  microscope. 
This  technique  would  almost  be  impos 
sible  if  the  400  viewers  had  to  gatiui 
around  the  m  i  c  r  o  s  c  o  p  e  for  a  hast\ 
glance.  The  possibilities  here  are  unlim- 
ited. 

The  television  demonstrations  weie 
repeated  in  1951,  to  capacity  audiences. 
It  was  about  this  time  that  plans  were 
being  made  for  the  new  Dental  Huild- 
ings  on  the  Chicago  campus,  ."^s  part  of 
the  wiring  in  the  buildings  the  ardii- 
tects  have  provided  co-axial  cables  he 
tween  the  lecture  rooms  to  facilitate 
connections  between  TV  cameras  and 
receivers.  This  is  in  contrast  to  \h. 
Levy's  1950  pioneering  \enture  in  tele- 
vision when  he  had  the  television  station 
employees  string  their  cables  up  and 
down  the  stairwells  in  the  Dental  Col- 
lege building.  There  is  no  reason  to 
doubt  that  the  co-axial  cables  in  the 
new  Dental  Buildings  will  receive  con- 
siderable  use. 

-Aside  from  the  abilit\  of  each  mem- 
ber of  the  audience  to  see  everv  t'.emon- 


Dr.  Saul  Levy,  of  the  University 
College  of  Dentistry,  was  instru- 
mental in  setting  up  its  first  edu- 
cational   television    program. 

stration  and  operation  more  ch-.iily,  the 
reduction  in  personnel  necessar\'  to  as- 
sist in  a  demonstration  is  an  important 


50,000  r.p.m. 
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Vou  can  put  your  thumbnail  against 
high  speed  machine  tool  shafts 
supported  by  Fafnir  Super-Precision 
Ball  Bearings  and  not  feel  vibration. 
Such  smoothness  of  operation  assures 
extremely  accurate,  fast  work  and 
prolonged  life  of  parts. 

The  achievement  of  such  results 
takes  more  than  skill  and  care  in  the 
manufacture  of  ball  bearings  ...  it 
takes  an  "attitude  and  aptitude"  for 
approaching  bearing  problems  from  the 
customer's  viewpoint  .  .  .  gained  from 
experience  in  not  one  or  two  but  all 
industries.  The  Fafnir 
Bearing  Company, 
New  Britain,  Conn. 
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sa\ing.  Wheie  one  lecturer  might  gi\'e 
the  same  lecture  several  times,  and  his 
various  assistants  would  be  leijuirjd  to 
be  present  at  each  lecture ;  with  TV 
the  lecture  need  be  given  but  oiue  .ind 
a  few  aids  are  pre.sent  to  assist. 

Dr.  l,e\\  has  many  ideas  to  utilize 
TV  on  the  undergraduate  level  as  well 
.IS  on  the  postgraduate  level  as  has  been 
done  heretofore.  As  a  pioneer  in  tele- 
\  ision  at  the  University  of  Illinois,  Dr. 
Levv  can  well  expect  that  many  of  hi.v 
unique  innovations  will  be  followed 
with  interest  by  the  new  television  sta- 
tion now  being  established  in  Urbana 
by   the   University. 

In  addition  to  the  use  of  television  (;n 
,1  closed-circuit  system  by  the  Dental 
L'ollege,  the  College  of  Medicine  has 
eooperated  with  the  Illinois  State  Med- 
ical Society  in  the  presentation  of  a 
|iublic  service  program  over  TV  station 
VVGN-TV  (Channel  9)  in  Chicago. 
The  series  is  entitled  "How's  Your 
Health?"  and  has  featured  prominent 
members  of  the  Medical  School  faculty 
in  discussions  of  various  health  topics. 
The  utilization  of  television  as  an 
educational  medium  is  in  its  infancy. 
There  are  undoubtedly  a  great  number 
of  people  who  will  dial  out  the  common 
"blood  and  thunder"  t\pe  of  program  in 
fa\or  of  an  intelligently  presented  edu- 
cational feature  on  the  average  listeners 
educational  level,  which  is  not  as  low  as 
the  cigarette  ad  men  would  like  to  make 
one  believe  it  is.  The  colleges  should 
take  the  lead  in  presenting  programs  of 
this  type,  their  assured  success  will  be 
an  indication  that  the  public  still  is  in- 
terested in  learning  about  themselves, 
their  environments  and  their  neighbor's 
environment  whether  he  be  in  the  next 
city  or  halfway  around  the  world.  The 
Chicago  Professional  Colleges  have  set 
a  pace  for  the  Urbana  campus  and  it 
is  hoped  that  the  downstate  television 
venture  will  have  the  same  measure  of 
succe.ss  that  has  accompanied  their  mon- 
umental  and   pioneering  effort. 


MOST  COMPLETE 


LINE    IN   AMERICA 


The   EE  says: 

If  your  sweetheart  is  a  blond  and 
\ou    love    a    brunette,    transformer. 

If  she  gets  grouchy,   tickler. 

If  she  wants  to  meet  you  for 
lunch,  meter. 

If  she  wants  a  fur  coat,  resistor. 

If  she  continues  to  insist, 
eliminator. 

She  is  easily  induced  by  lines  of 
force. 

She  is  usually  in  a  steady  state. 

She  has  no  known  imaginary 
components. 

She   has   a   continuous   curve. 

She  has  a  negative  temperature 
coefficient  of   resistance. 

She  has  a  high  capacity  when 
charged. 
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TV  for  All 


by  Ed  Bescherer,  The  Purdue  Engineer 


On  Sfptciiiber  4,  1951,  forty  niillioii  tflf viewers  across 
the  nation  witnessed  President  Truman  delivering  an  ad- 
dress to  the  Japanese  Peace  Treaty  Conference  in  San 
Francisco.  This  was  made  possible  by  the  majjic  of  television 
and  the  new  TI)-2  Radio  Relax  System,  which  for  the  first 
time  made  a  coast  to  coast  TV  broadcast  possible.  ri)-2, 
a  part  of  American  Telephone  and  Telegraph's  communi- 
cation system,  connects  such  important  cities  as  New  York, 
Chicago,  Denver,  San  Francisco,  and  Los  Angeles.  A  total 
of  52  cities  have  now  been  linked  by  this  vast  system. 

Although  TD-2  is  often  thought  of  in  connection  with 
the  transmission  of  the  television  programs,  it  also  has  an- 
other important  function.  This  is  the  carrying  of  many  long 
distance  phone  calls.  TD-2  is  capable  of  carrying  as  many 
as  six  television  channels  or  over  a  thousand  telephone 
channels. 

Basically  TD-2  consists  of  a  series  of  l(t7  relay  stations 
spaced  across  the  countr\'.  At  each  of  these  stations  the 
television  and  telephone  channels,  which  ha\e  been  trans- 
lated into  super-high  frequency  microwaves,  are  received, 
amplified  and  then  transmitted  to  the  next  station.  In  order 
to  accomplish  this  task  each  station  is  equipped  with  four  big 
antennae,  two  receiving  and  two  transmitting,  so  that  micro- 
waves may  be  passed  in  both  directions.  Included  at  each 
station  is  the  necessar\  equipment  for  haiKJling  and  amjili- 
fying  the  microwave  signals. 

A  Line-of-Sight  Path 

Selecting  tiie  sites  and  building  the  relay  stations  proNcil 
to  be  a  very  difficult  job.  Since  microwaves  travel  in 
approximately  straight  lines,  the  stations  had  to  be  built  on 
a  line-of-sight  path.  Sites  were  chosen  at  rather  short 
intervals  (averaging  distance  27.9  miles)  and  wherever 
possible  on  ele\  ated  locations  so  that  a  satisfactor\  line-of- 
sight  path  could  be  achie\ed  with  towers  of  structurally 
reasonable   heigiit. 

Before  the  permanent  relay  towers  were  constructed 
it  was  necessary  to  run  tests  on  the  prospective  sites.  This 
was  done  with  unique  portable  microwave  towers,  which 
could  easih  be  raised  to  a  height  of  200  feet.  The  towers, 
consisting  of  mimerous  eight  foot  sections,  were  assembleil 
completely  from  the  ground.  An  erection  frame  placed  at 
the  bottom  of  the  tower  was  used  to  lift  the  incomplete 
tower  so  that  the  eight  foot  sections  could  be  added  from 
he  bottom.  With  the  desired  height  reached,  tests  could  be 
run   to  determine   the   acceptability  of   tiie  sites. 

Relay  stations  of  several  structural  types  were  emplo\ed 
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in  the  TD-2  system.  Quite  often  in  l.irge  cities  the  antetinae 
were  placed  atop  tall  buildings  with  the  rest  of  the  equip- 
ment being  stored  inside.  The  remaining  stations  in  the 
system  fall  into  three  general  structural  groups.  Between 
New  ^'ork  and  Des  Moines,  Iowa,  the  rela\  stations  were 
built  inside  tall  concrete  touers  with  the  antennae  on  top 
and  the  amplifying  equipment  in  the  touer.  West  of  Des 
Moines   the   relay   stations   were   housed    in   small    buildings 


The  LaSalle,  Michigan  relay   luwci    ur    ihc  u/ciiun   lu 
Toledo  system.  (All  photos  courtesy  Purdue  Engineer) 
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ulrli  rlu'  ;mtcmi;ic  atop  liigli  stcfl  toucis.  Tlu'  lii^li  Manual 
clfvatioii  ot  siti's  oil  the  wi-st  coast  pcrniittcil  a  tew  stations 
to  consist  of  single  story  buildings  with  the  antennae  on 
the  roof.  The  tallest  tower  in  the  s\steni  reaches  a  height 
of  206  ft. 

Xhe  iiela\'  lens  antennae  which  pla\s  such  ;m  important 
part  in  the  system  was  especialh  ile\ eloped  toi  'ri)-_'.  The 
front  of  the  antenna  is  a  lens  housing  10  tt  M|uare  and 
3  ft  deep,  which  covers  the  dela\  lens.  Hehiiui  the  lens  is  a 
pyramiil  shaped  horn,  and  feeding  the  horn  is  a  wa\e  guide 
which  connects  the  antennae  to  the  rest  of  the  relay  equip- 
ment in  the  lower  levels  of  the  tower.  Microwaves  being 
transmitted  from  a  station  come  through  the  wave  guide 
and  horn  until  they  reach  the  delay  lens.  The  lens  focuses 
them  on  the  next  station  in  much  the  same  niaruier  as  light 
is  focused  by  a  .search  light. 

Twelve   Channels  Minimise   hilcrjcifiice 

TD-2  operates  over  12  channels;  six  ui  each  direction. 
Each  channel  occupies  a  specific  20  mc  band  in  the  3700 
to  4200  mc  common  carrier  band.  The  six  channels  in  one 
direction  use  the  same  antenna  and  are  spaced  with  the 
niid-band  frequencies  <S0  mc  apart.  The  six  channels  in  the 
opposite  direction,  using  the  other  antennae,  are  spaced 
equally  between  the  first  six  channels  so  that  actually  there 
is  a  40  mc  separation  between  mid-band  frequencies  of 
adjacent  opposite  channels. 

Each  channel  is  assigned  two  frequencies  40  mc  apart. 
The  receiving  and  transmitting  functions  are  alternated  be- 
tween these  two  frequencies  at  every  station.  By  this  means 
channels  alwa\s  leave  a  station  on  frequency  40  mc  differ- 
ent from  that  upon  which  they  entered,  thus  avoiding  feed- 
back around  the  antenna.  This  does  not  result  in  the  loss 
of  bands  since  a  channel  in  the  other  direction  is  alternated 
on  the  same  two  frequencies.  Since  a  channel  is  repeated  on 


This  radio  relay  tower  at  Lake  Zurch,  Illinois,  is 
for  television  network  between  Chicago  and  Mil- 
waukee. 


A  cutaway  view  of  a  typical  concrete  station  in  the 
Transcontinental  Radio  Relay  System.  On  the  first 
floor  is  the  diesel  or  gasoline  engine  for  emergency 
power.  The  second  and  third  floors  house  the  main 
power  supply.  Amplifying  and  testing  equipment 
occupies  the  top  floor.  The  antennae  are  found  on 
the   roof. 

the  same  frequency  at  every  other  station,  it  was  necessan' 
to  avoid  placing  the  stations  in  a  straight  line  in  order  to 
prevent  overshooting.  This  was  another  factor  to  contend 
with  when  sites  were  being  chosen  for  the  stations. 

Three  functional  types  of  relay  stations  are  in  operation 
along  the  TD-2  system.  At  the  end  points  are  the  terminal 
type  stations.  Here  the  signals,  either  television  programs 
or  telephone  circuits,  enter  and  leave  the  system. 

When  a  signal  first  enters  a  terminal  station  it  is  im- 
pressed on  a  70  mc  carrier  in  a  unit  known  as  the  F.  M. 
Terminal  Transmitter.  The  70  mc  carrier  is  passed 
through  a  patching  and  monitoring  bay  where  it  is  switched 
and  monitored  as  desired.  A  radio  transmitter  then  trans- 
lates the  signal  to  microwaxe  frequencies  and  amplifies  it. 
The  nucrowaves  are  combined  with  the  other  chaimels  and 
sent  toward  the  next  station. 

Connecting  the  terminal  stations  are  many  auxiliary 
repeater  stations.  Here  the  microwaves,  after  being  gathered 
by  receiving  the  antennae,  are  separated  into  the  various 
channels  by  a  channel  branching  filter.  Each  channel  is 
lowered  to  an  intermediate  frequency  of  70  mc  and  sent 
to  a  radio  receiver  where  it  is  amplified.  A  radio  transmitter 
restores  the  channels  to  microwave  frequencies  40  mc  re- 
moved tnini  the  cirrier  on  which  the\  were  received.  The 
combined  channels  ,nr  then  sent  to  the  next  station.  Auxil- 
iar\  lepeatei'  stations  such  as  this  aie  run  completely 
unattended. 

The  third  type  of  relay  station  in  the  system  is  the 
main  relay  station.  Main  relay  stations  were  placed  at 
points  where  it  was  desirable  to  be  able  to  break  into  the 
system  for  adding  or  dropping  of  channels  or  for  monitoring 
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npfiations.  These  stations  are  generally  locatcci  in  tlie 
liifjer  cities  along  the  route.  In  addition  to  the  eiiuipnient 
I'liind  in  an  auxiliary  station,  main  relay  stations  are  pro- 
idcii  with  intermediate  frequency  patching  bays  tor  all 
-x\  Itching  and  niom'toring  purposes. 

When  the  early  planning  was  being  dmu-  (in  'l"!)--' 
It  became  ob\ious  that  a  new  type  of  electron  tube  would 
be  necessary  to  meet  the  requirements  of  the  svstem.  Re- 
search by  the  Hell  Telephone  Laboratories  led  to  the  devel- 
opment of  a  new  and  very  small  tube  known  as  the  "close- 
spaced  triode."  This  new  tube  has  a  space  equal  to  about 
one-fifth  of  the  diameter  of  a  human  hair  between  the  grid 
and  cathode.  The  grid  wires  are  thr^T  ten-thousandths  of  an 
inch  in  diameter  and  are  wound  a  thousandth  of  an  inch 
apart.  The  "close-spaced  triode"  has  extensive  use  in  re- 
peater and  terminal  equipment  where  it  is  used  as  an  ampli- 
fier, modulator,  oscillator  and   frequency  multiplier. 

Alarm  System  Presents  Breakdown 

Due  to  the  im|ii)rtance  of  maintaining  uninterrupted 
telephone  and  tele\ision  ser\ice  it  was  necessary  to  incor- 
porate into  TI)-2  a  reliable  alarm  system.  The  alarm  sys- 
tem developed  for  TI)-2  greatly  reduces  the  chance  for  a 
breakdown  in  the  s>stem.  It  operates  through  a  series  of 
alarm  centers  placed  along  the  line.  The  system  performs 
two  functions:  the  first  is  reporting  of  detailed  information 
to  the  alarm  center  of  trouble  at  any  unattended  station, 
and  the  second  is  the  sending  of  orders  from  the  alarm  to 
the  affected  station.  An  alarm  center  may  be  responsible 
for  six  unattended  stations  in  each  direction,  a  total  of  12 
stations. 

A  check  on  each  station  is  maintained  by  the  monitoring 
of  a  characteristic  tone  at  the  alarm  center.  Failure  of  the 
tone  gives  warning  of  malfunctioning  at  the  station  associat- 
ed with  that  tone.  In  response  to  the  warning  an  attendant 
at  the  alarm  station  sends  out  an  order  to  the  affected 
station,  which  by  electrical  means  asks  what  is  wrong.  The 
alarm  system  is  then  able  to  report  on  any  of  42  conditions 
which  might  be  causing  the  trouble.  After  analyzing  the 
trouble  the  attendant  may  send  one  or  all  of  a  maximum 
of  ten  orders  to  make  the  proper  correction. 

In  addition  to  the  alarm  centers,  maintenance  centers 
were  also  installed  in  the  system.  These  centers  are  respon- 
sible for  the  repair  and  periodic  maintenance  of  the  relay 
stations. 

A  TD-2  relay  station  operates  on  three  power  supplies: 
12  V,  130  V,  and  250  v.  The  power  is  drawn  from  batteries 
which  are  floated  by  a  series  of  rectifiers  operating  from 
commercial  60  cycle  power.  An  auxiliary  power  supph'  has 
been  provided  for  times  when  the  commercial  power  supply 
fails.  On  such  occasions  the  batteries  carry  the  load  for 
about  S  nun  until  an  automatic  gas  engine  or  die.sel  engine 
alternatoi-  i>  warmeil  up  ,ind  resumes  the  floating  operation. 
In  case  of  engine  failure  the  batteries  are  capable  of  carr\ing 
the  load  for  8  hr,  which  would  allow  sufficient  time  for  a 
repairman   to   reach   the  station. 

A  s\stem  of  such  a  complicated  nature  as  TI)-2  was 
not  developed  overnight.  The  fact  that  this  system  exists 
is  the  result  of  years  of  work  by  the  Hell  System.  Experi- 
mental work  was  started  on  a  system  of  this  nature  by  the 
Hell  Telephone  Laboratories  at  the  end  of  the  last  war. 
The  first  experimental  microwave  rela\  system  was  set  up 
between  New  V Ork  and  Hoston.  This  TI)  system  was  the 
f(nerunnei   of  the  TI)-2  system. 

As  can  be  seen,  the  utilization  of  microwaves  for  u.se 
as  a  commercial  communications  system  is  a  fairly  new 
concept.  In  spite  of  this,  the  idea  is  spreading  very  rapidly. 
At  this  time  plans  are  being  made  for  enlarging  the  system. 
In  the  next  few  \eais  the  entire  nation  will  be  drawn  close 
together  b\   TI)-2. 


Horace  Greeley's  advice  is  still  good  . . 


"Go  West, 
young  man... 
^  go  West". . . 


to  Marquardt  Aircraft  Company,  located  in  California's 
fabulous  San  Fernando  Valley,  where  you  will  find  your 
engineering  future  unlimited  with  the  organization  that 
is  first  and  foremost  in  ramjet  research,  development, 
testing  and  production. 

Marquardt  also  designs  and  manufactures 
afterburners -pulse  jet  engines  — auxiliary 
power  units  -  automatic  engine  controls. 


marquardt 


Write  today  for  full  information 
concerning  your  future  witn 
Marquardt  to  Industrial  Rela- 
tions Dept..  Marquardt  Aircraft 
Company,  Van  Nuys,  California. 


Do  you  know  any  of  these  Illinois 
Alumni  now  at  Marquardt? 


NAME 

WILLIAM  H.  BECK 
ROBERT  GOODYEAR 
ROBERT  STIENECKER 
R.  P.  LUCAS 
AUGUST  QUENON 
KENNETH  E.WELCH 


DEGREE  YEAR 

MS  ME  1952 

BSME&EE  1933 

BSAE  1940 

BSAE  1952 

BSE  1952 

BSAE  1948 
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THE  SHELL  OIL 
COMPANY 


Wood  River  Refinery 


Forty-two  gallons  make  one  barrel,. but  170,000  barrels 
are  needed  to  make  one  day  at  the  Shell  Oil  Company's 
Wood  River,  Illinois,  refinery.  Hut  crude  oil  processing  is 
onl\  one  phase  of  tile  operations  at  the  refinery,  for  the  main 
product  development  and  application  laboratory  is  located 
there. 

1  he  oil  lefincry  is  not  a  spectacular  industry  to  the 
eye,   as   is   the    automobile   industry,    for   the   manufacturing 


Wood  River  Refineries'  twin  "cat"  crackers,  each   15 
stories  tall.  (All  photos  courtesy  Shell  Oil  Company) 

of  finished  petroleum  products  is  an  in\isible  process.  The 
crude  oil  arrives  by  pipeline  or  tanker,  is  refined  and  re- 
formed in  steel  equipment,  and  departs  by  pipeline,  railroad, 
or  truck  without  being  seen.  But.  if  the  eye  can  not  see  the 
drama  of  oil,  the  mind  can. 

Only  a  century  ago,  petroleum  was  considered  good 
only  as  a  medicine.  Today,  petroleum  is  the  source  of  1,000 
products.  A  century  ago.  oil  was  of  concern  only  to  the  man 
who  happened  to  be  unlucky  enough  to  have  it  on  his  proper- 
t\'.  it  ruined  his  crops.  It  was  almost  impossible  to  sell.  To- 
day, oil  is  a  fundamental  concern  of  every  government  on 


by  Tom  Tucker,  Ch.E.  '53 


this  earth.  The  man  with  oil  on  his  land  can  often  forget 
about  farming  it.  Oil!  Rightly  may  it  be  called  "black  gold." 

The  drama  of  oil  is  in  two  acts.  The  first  is  entitled 
"production."  The  second  is  "research." 

Although  Illinois  produces  crude  oil,  that  for  the  Shell 
refinery  travels  in  10-inch  and  22-inch  pipelines  from  fields 
as  far  away  as  West  Texas,  a  distance  of  900  miles.  The 
crude  is  stored  until  needed  in  the  refinery's  400-million- 
gallon  "tank  farm." 

From  the  storage  tanks,  the  sticky,  viscous  crude  flows 
to  the  crude  distillation  units.  Here  it  is  heated  and  passed 
into  fractionating  columns.  Crude  oil  is  composed  of  mani,' 
different  hydrocarbons,  each  with  a  different  boiling  point. 
In  the  fractionating  column,  the  low-boiling  components  are 
condensed  in  the  cooler,  upper  .section  of  the  tower.  The 
compounds  with  high  boiling  points  collect  in  the  lower  sec- 
tion of  the  tower.  From  various  points  along  the  column, 
the  primary  ingredients  of  the  oil  are  removed  for  further 
processing.  From  the  top  comes  gasoline  stock,  then  kero- 
sene, a  heavier  ga.soline  stock,  Die.sel  fuel  stock,  and  others 
on  down  to  the  asphalt  residue. 

Formerly,  this  crude  distillation  was  all  the  refining 
crude  petroleum  received.  Rut  petroleum,  like  a  man  with 
a  sixth-grade  education,  could  not  take  on  the  complex  re- 
quirements of  the  world  without  more  preparation.  More 
powerful  gasolines  were  needed.  Special  lubricating  oils 
became  necessities.  More  gasoline  and  less  kerosene  than 
simple  distillation  produced  was  demanded  by  the  consumer. 

The  lubricating  oil  stock  from  the  fractionation  unit  is 
first  treated  to  remove  asphalts.  Then  the  stock  is  chilled 
to  the  point  where  the  waxes  solidify  and  can  be  filtered 
out.  Resins,  tars,  and  other  sludge-forming  materials  are 
then  removed  by  a  special  solvent.  The  oil  is  filtered  through 
clay  to  remove  undesirable    color.   linalh,  the  various  lubri- 


18 


THE  TECHNOGRAPH 


eating  oil  base  stocks  are  blended  together  with  special 
additives  to  make  the  various  lubricants  for  which  Shell  is 
fspecially  known. 

The  manufacturing  of  motor  gasolines  is  more  in- 
\olved  than  that  of  lubricants.  While  lube  stock  is  taken 
from  one  part  of  the  fractionating  tower,  gas  stocks  come 
from  various  parts.  A  portion  of  the  high-boiling  stock  norm- 
allv  sent  to  the  lube  (li\isioii  is  passed  into  the  vacuum 
flasher.  In  this  spherical  unit,  the  remaining  low-boiling 
compounds  are  separated  from  the  asphalt-like  base  stock. 
Both  the  flashed  distillate  and  the  flasher  bottoms  are 
charged   to  the  cracking  units. 


Twi)   Types  of  Crackers  Employed 

Two  t\pes  of  crackers  are  in  use  at  Wood  River.  I  he 
more  common,  and  older,  thermal  cracker  uses  heat  and 
high  pressure  to  break  the  heavy  hydrocarbon  molecules  into 
lighter  ones.  The  Wood  River  thermal  crackers  are  also 
used  as  additional  crude  units  by  feeding  some  crude  along 
with  the  regular  cracking  stock.  The  catalytic,  or  "cat" 
cracker  operates  at  lower  pressures  and  temperatures,  in 
addition  to  being  more  efficient  than  the  thermal  cracker. 
The  units  which  Shell  operates  are  the  fluidized  bed  type. 
(The  manner  in  which  the  solid  catalyst  is  moved  like  a 
fluid  was  the  subject  of  an  article  in  an  earlier  issue  of  the 
Illinois  T(<  hnngrafih.)  Most  refineries  are  not  large  enough 
to  keep  one  such  unit  in  operation.  The  twin  "cats"  at 
Wood  River  are  not  large  enough  for  the  rest  of  the 
refinery. 

Some  of  the  cracked  stock  goes  directly  to  the  light  oil 
treaters  to  have  objectionable  odors  removed  before  it  is 
sold  as  motor  gasoline.  A  heavier  portion  is  sold  without 
further  treatment  as  fuel  oil.  Another  product  of  cracking 
is  coke.  In  the  "cat"  crackers,  the  coke  collects  on  the  cata- 
lyst and  must  be  burned  off.  The  heat  produced  is  used  in 
other  sections  of  the  refinery.  The  coke  from  the  thermal 
crackers  is  sold  to  consumers  of  high  quality  carbon.  The 
remaining  products  of  the  crackers  are  light  hydrocarbons 
and  undesirable  isomers.  These  are  fed  to  the  gas  plant  to 
be  separated  and  stabilized. 

This  gas  plant  separates  the  stock  from  the  crackers 
plus  stock  direct  from  the  crude  units  into  stabilized  gasoline 
(that  from  which  the  more  \olatile  components  have  been 


The  winning  car  crossing  the  finish  Mne  in  the  mile- 
age marathon. 


removed),  propane,  butanes,  butenes,  and  other  speci.ij  cuts. 
Again  the  gasoline  is  sent  to  sales  after  being  de-odori/.ed. 
The  butenes  and  butanes  plus  the  propane  are  fed  to  the 
polymerization  and  alkylation  units.  These  units  put  the 
light  molecules  together  to  form  gasoline  components.  Some 
of  the  propane  is  sold  as  bottled  gas.  Other  products  of  the 
gas  plant  are  isomerized,  or  reformed  by  subjecting  them 
to  high  temperatures  and  pressures  over  a  catahst. 

The  lightest  cuts  from  the  crude  units  and  part  of  the 
straight  run  naphtha,  which  is  also  fed  to  the  crackers,  goes 
into  specialties  manufacturing.  These  varied  products  con- 
sist of  aromatic  compounds,  special  solvents,  aviation  gaso- 
line base  stock,  motor  gasoline,  and  jet  fuel. 

Process  De-oilorises  Products 

As  pie\iousi\  mentioned,  the  light  oil  tieating  plant 
removes  the  odors  from  gasoline.  Kerosene  and  fuel  oils 
from  the  crude  distillation  units  are  also  de-odorized  by  the 
plant.  The  objectionable  odors  which  must  be  removed  are 
due  to  mercaptans  present  in  all  crude  oil  ( normal  butyl 
mercaptan  is  the  defensive  weapon  of  the  skunk).  These 
troublesome  sulfur  compounds  are  dc-odorized  by  being 
changed  into  disulfides.  This  requires  more  sulfur  than  is  in 
the  oil.  Since  svdfur  lowers  the  anti-knock  qualitv'  of  a  gaso- 


This  85-ton,    122-foot  column  for  rectified  absorber  of  gas  plants  being  raised  by  a  150-ton  temporary  guy  der- 
rick.   This    operation    is    typical    of    several    being    performed  in  construction  areas  in  the  refinery. 
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line,  more  tetrat'thylleail  niiist  be  used.  Some  refineries  ha\c 
installed  units  to  recover  elemental  sulfur  from  these  oils, 
but  present  process  is  not  efficient  enou;;li  to  be  installed  at 
all  refineries.  Here  research  will  tind  the  answer.  Perhaps 
the  reader  of  this  article  will  he  the  one  who  ih\ci)\ers  tlu- 
process.   But  in   all   probability,   he   will   luir   he,   because   tin- 


A    1932    Plymouth,    which    took    thud    in    the   Class    I 
competition,   crossing    the   finish    line. 


The  winner's  car  of  the  mileage  marathon  is  given 
considerable    interest   by    the   crowd. 

oil  iiulustr)  will  ha\e  found  the  method  before  he  has  a 
a  chance  to  finish  his  training:.  Such  is  the  rate  of  progress 
in   petroleum. 

Shell  is  one  of  the  leaders  in  petroleum  research.  At 
Wood  River,  the  product  development  and  application 
laboratory  is  responsible  for  improving  the  performance  of 
internal  combustion  engines  and  other  machines  using  petro- 
leiMii  prodvicts.  One  of  the  problems  which  has  been  studied 
in  recent  years  is  the  fouling  of  aircraft  sparkplugs.  A  fouled 
plug  wastes  fuel  and  causes  high  stresses  in  the  engine.  But 
the  fouling  is  dvie  to  lead  from  the  tetraethyllead  used  to 
produce  high  antiknock  ratings.  Shell  research  found  an  ad- 
ditive which  did  a  more  effective  job  of  removing  the  lead 
than  did  the  ethylene  dibromide  then  used.  The  twin  results 
of  this  research  were  fuel  savings  for  the  users  of  aircraft 
gasoline  and  added  safety  for  air  passengers. 

In  another  part  of  the  Wood  River  research  labora- 
tory, there  is  a  jet  engine  burner  with  a  window  in  it. 
Through  this  window.  Shell  engineers  can  obser\e  the 
process  of  combustion  with  various  types  of  fuels.  The  ulti- 
mate goal  is,  of  course,  the  best  combination  of  burner  de- 
sign and  fuel. 

Perhaps  the  one  bit  of  research  at  Wood  River  which 
receives  the  most  publicity  is  the  semi-official  Shell  Mileage 
Marathon.  It  started  in  \939  as  the  result  of  the  inevitable 
gas  mileage  comparisons  between  car  owners.  That  year 
research  director  R.  J.  (ireenshields  won  the  Marathon,  and 


thus  the  argument,  b\  driving  his  1933  Plymouth  at  the 
rate  of  49.73  miles  per  gallon.  Since  that  time,  the  chemists 
.uul  engineers  of  the  res/arch  lahmatory  have  competed 
every  year  except  during  the  war  U)  >ee  how  high  they 
could  run  their  gas  mileage. 

.'\lthough  the  average  motorist  would  not  care  to  drive 
under  the  conditions  necessary  to  win  the  .Mileage  Mara- 
thon, much  has  been  learned  that  can  be  of  value  to  him. 
l'"oi-  example,  in  his  1947  Studebaker,  Mr.  (ireenshields 
acliie\ed  14''.''^  miles  per  gallon  in  the  1949  Mileage  .Mara- 
thon. H\it  to  do  so,  he  h;id  to  make  the  following  alterations: 
the  compression  ratio  was  upped  from  6.5:1  to  10:1;  the 
rear  axle  ratio  was  changed  from  4.56:1  to  3.2:1  ;  7.00x16 
tires  were  substituted  for  the  standard  5.50x15  tires;  the  tire 
tread  was  buffed  until  only  a  narrow  ridge  touched  the 
road  and  the  tires  then  inflated  to  110  />si.:  and  finalh',  all 
the  engine  accessories  such  as  generator,  water  pump,  and 
tan  were  disconnected.  But  the  greatest  portion  of  the  in- 
creased mileage  was  due  to  the  driving  method.  The  car 
was  accelerated  in  high  gear  to  a  speed  of  about  20  miles 
per  hour.  At  this  point,  the  engine  was  turned  off  and  the 
car  allowed  to  coast  to  a  speed  of  5  mph,  when  the  engine 
was  restarted  and   the  c\cle   repeated. 

Family    (!ar    Has   Surprising    Rexults 

Because  a  few  men  in  the  research  laboratory  were 
working  over  cars  to  be  used  only  in  the  Mileage  Marathon, 
a  second  class  of  contestants  was  created.  This  class  is  for 
the  ordinary  family  car.  But  even  the  fainily  car  can  deliver 
some  spectacular  figures.  In  1950,  the  winning  1947  Xash 
averaged  over  79  miles  per  gallon.  The  winner  of  the  1952 


Mr.  and  Mrs.  V.  M.  Reedy,  Class  II  winners,  receive 
their  trophy  from  G.  C.   Cunningham. 


20 


THE  TECHNOGRAPH 


How  would  you  like  to  make  history? 

The  men  who  designed  the  F-86D  Sahre  Jets  you  see  above  made  history.  And  so  did  the 
North  American  engineers  who  designed  and  developed  the  leading  planes  of  World  War  li- 
the B-25  Mitchell  and  F-51  Mustang— and  the  other  advanced  planes  in  the  Sahre  Jet  series. 
For  24  years  North  American  engineers  have  been  making  history,  because  North  American 
thinks  in  terms  of  the  future.  That's  why  North  American  always  has  career  opportunities  for 
young  engineers  who  do  fresh  thinking,  for  young  engineers  with  new  ideas. 

Today,  North  American  engineers  are  making  history  in  exciting  new  fields,  including 
aircraft,  guided  missiles,  jet  engines,  rocket  development  and  research,  electronics,  atomic 
energy.  Why  not  consider  joining  them  when  you  complete  your  engineering  training?  In  the 
meantime,  feel  free  to  write  for  any  information  you  might  want  concerning  a  career  in  the 
aircraft  industry. 

]\'riic  D.  R.  Zook.  Employment  Director.  5701  M'.  Imperial  Uii;hway.  Los  Angeles 
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conti'st  averagfil  i)\fr  !()''  iiiilo  \n-\  f;alliiii  in  lu>  icwoikcil 
1<)24  Clu-vrolft. 

I'l-rhaps  the  most  important  rcicnt  <li\cl<)pmciit  to 
come  from  a  Shell  laboratory  is  the  "lurbogrid"  liistillation 
tray.  This  product  of  Shell  Development  Company,  sub- 
sidiary of  the  Shell  Group  and  the  research  laboratory 
at  Houston,  Texas,  promises  to  replace  bubble-cap  trays. 
The  bubble-cap  tray  has  a  U-shaped  cap  suspended  over  an 
open  pipe  so  that  the  vapors  rising  throujjh  the  pipe  must 
reverse  direction  twice  to  pass  through  the  liquid  on  rlu- 
tra\'.  In  contrast,  the  "Turbogrid"  consists  of  a  metal  grat- 
ing with  slots  of  appropriate  size.  The  tray  can  be  built  up 
from  bar  stock  or  it  can  be  stamped  out  of  sheet  stock. 

Uesides  the  obvious  advantage  of  a  lower  initial  cost. 
the  "Turbogrid"  has  a  capacity  of  50  to  U)()  per  cent  more 
than  a  bubble-cap  tra.\  of  the  same  diameter.  The  construc- 
tion of  the  tray  gives  increased  turbulence,  thus  increasing 
the  .separation  effected  by  each  tray.  The  increased  efficienc\ 
of  the  "Turbogrid"  is  also  due  to  the  absence  of  downcom- 
ers  (pipes  which  remove  the  excess  liquid  from  a  tray  by  al- 
lowing it  to  flow  down  to  the  tray  below),  which  allows 
utilization  of  the  entire  cross-section  of  the  distillation  col- 
unui.  The  new  trays  can  be  made  of  corrosion-resistant 
alloys  at  far  lower  costs  than  would  be  possible  for  bubble- 
cap  trays.  And  reversing  the  reaction  of  the  bubble-cap  tray, 
the  new  slotted  tra\'  increases  in  efficiencv  with  increasing 
loads. 

PcrsDiniel  Turn-oi'er  is  Low 

The  Shell  family  of  employees  is  a  happy  one.  Nearly 
three-fourths  of  the  eniplo\ees  of  the  Wood  River  refinery 
have  been  with  Shell  for  lU  or  more  years.  The  wages  of 
the  refinery  worker  are  among  the  highest  of  all  manufac- 
turing industries.  In  addition  to  the  usual  vacation  and  in- 
surance bctiefits,  the  Shell  employee  can  purchase  insurance 
which  will  pay  up  to  40  per  cent  of  his  regular  wages  when 
he  is  disabled.  This  insurance  is  in  addition  to  disability 
benefits  which  Shell  pa\>  .ill  its  employees  of  one  or  more 
years. 


.'\fter  retirement,  the  Shell  employee  m.iy  have  an  in- 
come from  three  different  sources.  Shell  pays  a  pension  up 
to  4l)  percent  of  the  employee's  highest  average  earnings  tor 
fi\e  consecutive  years  during  the  last  ten  years  that  he  is 
emplo\ed.  When  the  employee  receives  Social  Security  pay- 
ments, his  Shell  pension  is  reduced  by  the  amount  of  the 
Social  Security  due  to  his  earnings  as  a  Shell  employee.  The 
third  source  of  income  is  the  Shell  Provident  Fund.  L'nder 
this  plan,  the  employee  may  contribute  up  to  10  per  cent  of 
his  regular  salary  to  a  trust  account  which  is  paid  upon  his 
letiiement.  For  every  dollar  the  emploxee  saves  in  this 
tiiiid,   the  Company   adds  another. 

Health,  Safety  Proaram  Successful 

Fromotion  at  Shell  is  based  primarily  on  ability,  but  in 
the  case  of  two  equalh  qualified  men.  seniority  is  the  de- 
ciding factor.  A  second  factor  in  the  Company  promotion 
policy  is  constant  supervision  of  all  employees.  .No  good  job 
goes  unnoticed   and  therefore  unrewarded. 

The  health  and  safety  of  the  Shell  employee  is  well 
guarded  at  Wood  River.  Registered  nurses  are  on  duty  in 
the  emergency  hospital  24  hours  a  day.  During  the  day  shift, 
the  company  doctor  in  charge  of  the  hospital  is  available  to 
all  employees.  The  hospital  staff  also  instructs  all  super- 
visory personnel  in  first  aid.  This  instruction  has  been  in- 
valuable. Last  summer,  the  life  of  one  worker  was  saved 
when  two  of  his  supervisors  applied  artificial  respiration 
after  a  heart  attack.  The  record  of  less  than  three  disabling 
injuries  per  million  man-hours  worked  is  less  than  half  that 
of  the  whole  refining  industry. 

The  refinery  sponsors  many  sports  and  social  events. 
Some  of  the  teams  play  only  intra-plant  games,  but  others 
compete  with  other  industrial  teams  of  the  area.  A  tennis 
court,  horseshoe  pits,  and  softball  diamonds  are  located  on 
refinery  property.  The  .social  functions  include  dances,  pic- 
nics, and  outings. 

Chemical,  civil,  electrical,  mechanical,  metallurgical, 
mining,  and  petroleum  production  engineers  can  all  find 
good  jobs  with  a  future  at  the  Shell  Oil  Company. 


REFINERY      SIMPLIFIED     FLOW     DIAGRAM 


WANUFACTURE 
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INDIANA   STIRRING   SAND 

CorroHion  Test,  developed 
in  Standard  Oil  laborato- 
ries, is  operated  by  Tech- 
nician John  Becich.  It 
measures  the  corrosion  of 
bearings  due  to  oxidation 
of  motor  oil. 


Some  men  can't  wait  for  time! 


The  familiar  saying  that  "time  waits  for  no 
man"  has  been  given  a  reverse  twist  by  Standard 
Oil  scientists. 

These  chemists  and  engineers,  impatient  with 
time's  measured  pace,  don't  wait  for  time. 

In  our  research  laboratories  at  Whiting,  for 
example,  scientists  discover  the  effects  of  months, 
even  years,  of  elapsed  time  on  petroleum  products 
in  a  few  hours.  They  artificially  age  certain  prod- 
ucts as  much  as  12  months  in  five  hours.  Some  of 
these  aging  processes  have  originated  in  Standard 
Oil  laboratories.  Two  such  tests  are  the  Indiana 
Stirring  Sand  Corrosion  Test  and  the  Indiana  Stir- 


ring Oxidation  Test.  In  two  days  these  two  proc- 
esses determine  the  effect  upon  oil  of  months  of 
normal  driving. 

Other  artificial  aging  processes  include  the 
weatherometer,  which  manufactures  rain,  sun- 
shine and  heat  to  test  the  wearing  quality  of 
asphalt.  The  gasoline  stability  test  uses  heat,  and 
oxygen  under  pressure,  to  determine  how  long  gas- 
oline can  be  stored  without  deteriorating. 

This  speeding  up  of  time  is  characteristic  of  the 
restless  curiosity  that  makes  it  possible  to  bring  new 
and  improved  products  to  Standard  Oil  customers 
years  sooner  than  might  otherwise  be  possible. 


Standard  Oil  Company      w  x 

^  ^        STANDARD) 


910  South  Michigan  Avenue 
Chicago  80,  Illinois 
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retiring    .    .    . 

Dean   Harvey 
Jordan 

by  Hank  Spies,  Editorial  Assistant, 
Engineering  Experiment  Station 

H;n\f\  H.  Jordan  was  born  in 
Walthain,  Maim-,  on  Marili  7,  1885. 
He  received  a  Hachelor  of  Science  de- 
gree in  Civil  Lngineerini;  from  the 
L  iiiver.sit\    of   Maine  in    I'MO. 

He  has  been  with  the  I  ni\  ersit\  ot 
Illinois  since  1911.  He  was  successively 
instructor,  assistant,  and  associate  pro- 
fesor  of  engineerii\g  drawing  until  1921, 
and  professor  of  engineering  drawing 
and  head  of  the  department  of  (leneral 
Engineering  Drawing  from  1922  until 
1949.  He  was  Assistant  Dean  of  the 
College  of  Engineering  from  1917  to 
1934,  and  has  served  as  Associate  Dean 
since  that  time.  He  also  served  as  act- 
ing dean  of  the  College  of  Engineering 
froii  June,  1929,  to  October,  193l), 
iluring  the  illness  of  Dean  Milo  S. 
Ketchum. 

The  position  of  director  of  student 
placement  ot  the  College  of  Engineer- 
ing has  been  capably  filled  by  Dean 
Jordan  for  the  last  dozen  years.  Under 
his  guidance,  the  placement  program  has 
grown  to  the  extent  that  nearly  four 
hundred  comparues  conducted  more  than 
fifty-six  hundred  student  inter\:ews  in 
the  school  year   1951-52. 

The  official  history  of  the  L  ni\  tr- 
sity  of  Illinois  College  of  E.ngineering 
describes  A.s.sociate  Dean  Jordan  as 
"particularly  efficient,  being  resourceful 
and  energetic,  orderly  and  systematic, 
tactful  but  prudent,  firm  but  under- 
standing and  sympathetic  in  dealing 
with    students." 

He  has  played  a  prominent  part  in 
the  development  of  "College  Days  '  in 
high  schools.  He  served  as  chairman  of 
the  University  committee  on  "College 
Days"  from  19.39  to  1943. 

Dean  Jordan  is  co-author  of  two 
books.  Engineering  Dr/iuinf;  and  Dt- 
scril>tivc  Ciniiuliy.  and  an  Engineering 
Experiment  Station  bulletin  on  "The 
Pipe  Orifice  as  a  Means  of  Measuring 
the   Flow  of  Water  Through  a   Pipe." 

Dean  Jordan  has  been  very  active  in 
his  interests  outside  the  University  also. 
He  was  an  alderman  of  the  city  of  Ur- 
bana  from  1921  to  1927.  He  was  vice- 
president  of  the  Society  for  the  Promo- 
tion of  Engineering  Education,  now  the 
American  Society  for  Engineering  Edu- 
cation, in  1931  and  'M.  and  was  a 
member  of  the  executive  council  from 
1924  to  1927. 


He  is  a  member  of  the  American 
Society  of  Civil  Engineers,  American 
.Association  for  the  Advancement  of 
Science,  Illinois  Society  of  Profe.ssional 
Engineers,  I'hi  Eta  Sigma,  Tau  Beta 
Pi,  Phi  Kappa  Phi.  Sigma  Tau,  Chi 
Epsilon,  Triangle  Fraternity,  Masons, 
I  niversity  Club,  and  the  Champaign- 
Urbana  Kiwanis  Club,  which  he  ser\ed 
as  president  in   193(i. 

Each  summer,  he  enthusiasticalK  \a- 
cations  in  North  Central  Wisconsin, 
where  he  owns  two  cottages  on  Plum 
Lake. 

Dean  Jordan  will  be  honored  at  a 
testimonial  dinner  scheduled  for  7  p.m., 
.May   15.  Short  talks  are  to  be  gi\en  b\ 


DEAN  HARVEY  H.  JORDAN 

President  (jeorge  I).  Stoddard,  Dean 
William  L.  Everitt,  Charles  A.  Davis 
of  Moline,  Chairman  of  the  Engineer- 
ing Alumni  Committee  ,  and  Clyde  L. 
Young,  President  of  the  Engineering 
Council.  Professor  Randolph  P.  Hoel- 
scher.  Dean  Jordan's  succes.sor  as  head 
of  the  department  of  General  Engineer- 
ing Drawing  (now  the  department  of 
(leneral  Engineering),  will  be  the  mas- 
ter of  ceremonies.  Professor  Hoelscher 
serves  on  a  committee,  headed  by  Assist- 
Dean  Stanley  H.  Pierce,  which  is  ar- 
ranging the   May   15  ceremony. 

On  behalf  of  the  students,  faculty, 
and  alumni,  a  fund  will  be  established 
to  support  the  Dean  Har\e\  H.  Jordan 
.Award.  Personal  gifts  will  also  be  pre- 
sented   to   Dean   and    Mrs.  Jordan. 

The  Creneral  Engineering  and  Me- 
chanical Engineering  departments  are 
plaiuiing  tributes,  as  are  several  firms 
with  whom  Dean  Jordan  has  worked 
in  his  capacity  as  College  of  Engineer- 
ing  placement   director. 


Richard   Rider 


by  Fred  Kuhlemeier,  E.E.  '56 

Richard  Rider,  supervi.sor  of  Tele- 
\  ision-.Motion  Pictures,  has  been  here 
at  Illinois  since  1950.  Originally  from 
Coiuicil  Bluffs,  Iowa,  he  received  his 
.A.B.  degree  in  English  at  the  Univer- 
sity of  -Nebrbaska  in  1937.  Since  then 
he  has  gained  an  extensive  amount  of 
experience  both  in  the  field  of  education 
and    the  entertainment   world. 

.After  college,  and  up  until  1940,  Mr. 
Rider  worked  in  Mew  York  as  an  actor, 
both  on  stage  and  on  the  radio.  In  1940 
his  career  was  interrupted  when  he  be- 
came an  officer  in  the  Army  Air  Corps, 
where,  during  the  war,  he  flew  a  B-24 
Liberator  Bomber.  After  the  war  he 
continued  his  studies  at  Yale  Univer- 
sity and  in  1947  he  received  his  Mas- 
ter of  Fine  Arts  degree  from  the  De- 
partment of  Drama.  During  the  sum- 
mer that  followed  Mr.  Rider  worked 
for  LoiMS  deRochemont,  a  Hollywood 
motion  picture  producer.  In  the  fall  he 
once  more  went  back  to  school ;  this 
time  as  an  instructor  in  the  Fine  Arts 
College   at   the    University  of   Mi.ssouri. 

During  the  remainder  of  1948,  after 
the  school  term  was  over,  and  the  first 
part  of  1949  he  was  employed  by  two 
television  stations.  The  first,  WBKB  in 
Chicago,  and  the  second,  WLWC  in 
Columbus.  Ohio.  While  in  Columbus 
Mr.  Rider  began  studying  for  his 
Ph.D.  at  Ohio  State  L'niversity.  Then 
in  195(1,  after  completing  two  quarters 
at  Ohio,  he  came  here  to  Illinois  to 
continue  his  studying. 

His  first  job  at  the  University  (dur- 
ing 1951  and  early  1952)  was  manag- 
ing the  National  Association  of  Educa- 
tion Tape  Network.  This  network 
makes  educational  tape  recordings  for 
more  than  seventy-five  radio  stations 
throughout  the  country.  In  July,  1952, 
he  became  supervisor  of  Television- 
.Motion  Pictures,  Division  of  Communi- 
cations. This  department,  which  is  lo- 
cated in  the  stadium,  is  well  known  be- 
cause of  its  many  collegiate  functions 
which  includes  the  making  educational 
films  for  future  television  stations  of 
this  area,  producing  of  films  of  all  Illini 
football  games,  and  the  closed  circuit 
televising  of  both  Illini  home  basketball 
games  and  the  state  high  basketball 
tournament.  In  the  fall  of  1953  this 
department,  Mr.  Rider  says,  will  offer 
a  new  curriculum  to  students  interested 
in  television  production. 

When  asked  about  his  hobbies  he  re- 
plied that  his  spare  time  was  well  taken 
care  of  by  his  two  daughters,  ages  five 
and    three. 
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What's  Happening  at  CRUCIBLE 


what  it  in 

Clicker  die  sleel  is  a  special  cold  rolleil  alloy  steel.  It  is  used 

in  making  clicker  dies  for  culling;  leather,  ruliher,  plastic. 

felt  and  fabrics  of  other  compositions  that 

go  into  the  niakitig  of  shoes 

and   similar  products. 


OO  ^ea/is  (hd.  Q/o*ce^  sike^Mo^^^ka 


/invv  if  is  iispf/ 

Clicker  die  steel  is  furnished  to  the  die  maker  in  either 
single  or  double  edged  form  in  one  of  several  standard 
shapes.  The  die  maker  first  shapes  the  die  by  bending 
the  die  sleel  to  a  pattern  that  provides  the  desired  con- 
figuration, and  then  welds  the  two  ends  at  a  corner.  He 
finishes  the  die  by  grin<liiig  a  bevel  on  the  outside  of  the 
cutting  edge  and  filing  the  inside  edge.  Before  the  fin- 
ished die  is  hardened  and  tempered,  the  die  maker 
forms  iiletitification  marks  —  combinations  of  circles 
and  sciuares  —  in  the  cutting  edge  so  that  the  material 
cut  from  it  may  be  easily  identified  as  to  its  size  and 
style. 

In  the  cutting  operation,  the  leather  or  other  material 
is  placed  on  an  oak  block  in  the  bed  of  the  clicker 
machine.  Then  the  die  is  placed  by  hand  on  the  material 
which  is  cut  as  the  aluminum  faced  head  of  the  machine 
presses  the  die  through  it.  The  clicking  sound  which 
the  head  makes  as  it  strikes  the  die  is  where  the  term 
"clicker  machine"   deriveil   its  name. 

vvhaf  if  i.s  vm\\\wv,n\  nf 

Clicker  die  steel  as  pro.luceil  by  the  Crucible  Steel 
(Company  of  America  is  a  controlled  electric  steel  in 
which  the  cond)ination  of  carbon  and  alloy  is  designed 
for  maximum  toughness  and  proper  hardness  after  heat 
treatment. 

Experience  has  proved  that  cold  finished  clicker  die 
sleel  is  superior  to  hot  rolled  material  for  sizes  ap- 
proximately ■'  I  inch  and  narrower  because  of  its  lower 
degree  of  surface  decarburization  which  permit>  the 
use  of  slightly  thinner  sections.  (!oId  (iiii>bed  nialcri.il 
also  has  a  better  surface  fini.-h  with  cbii-er  width  and 
thickness  tolerances  ami  thinner  edges  that  reipiire 
less  grinding  and  filing  to  comi)lete  the  die. 

lUMUlllMEU  fn^i;ijrn/ii|  svi'viif 

As  with  clicker  die  steel,  the  ("ruiible  Steel  Company  of 
.•\merica  is  the  leading  producer  of  special  purpose 
steels.  If  you  have  a  problem  in  specialty  steels,  our  staff 
of  field  metallurgists  with  over  50  years  experience  in 
fine   steel    making    is   a\ailable   to   help   you    solve   it. 

Crucible  Sleel  (Mimpany  of  A rica.  (Jeiieral  Sales  and 

Operating  Oflices,  01i\er  liuilding,  Pilt.sburgh,  Pa. 


first  name  in  special  purpose  steels 


(Midland  Works,  Midland.  Pa.         •         Spaulding  Works,  Harrison.  N.  J.         •         Park  Works,  Pittsburgh.  Pa.         •         Spring  Works.  Pilfsburgti,  Pa. 
National  Drawn  Works.  East  Liverpool,  Ohio       •       SandersonHalcomb  Works,  Syracuse,  N.  Y.       •       Trent  Tube  Company.  East  Troy.  Wisconsin 
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For  centuries  the  world's  prominerit 
scientists  have  been  searching  for  a  so- 
lution to  one  of  the  greatest  mysteries 
of  our  universe — the  composition  of 
light.  Although  we  make  use  of  this 
phenonu-non  during  nearl\'  e\ery  wak- 
ing hour,  few  of  us  realize  the  mystery 
contained  in  something  as  common  as 
the  glow  of  an  electric  light  bulb.  Spe- 
cific theories  regarding  the  nature  of 
light  are  extremely  numerous  wirii  luw 
ones  being  presented  periodically.  Near- 
ly all  of  these  separate  theories  are, 
howe\er,  variations  of  one  of  four  basic 
theories:  the  wave  tlieorv,  the  electro- 
magnetic theoiy,  the  (luantum  theory, 
or  the  combined  theory. 

Hefore  1850  light  was  leaturcd  b\ 
most  scientists  as  strictly  a  wa\  e 
phenomenon.  Many  experiments  have 
given  conclusive  evidence  of  the  wave 
characteristics  of  light.  Three  of  these 
experiments  have  been  conducted  as  fol- 
lows, using  the  waves  of  a  body  of 
water   as   an   analogy: 

1.  When  held  before  a  light,  a  fine 
wire  casts  no  shadow.  This  bending  of 
light  around  a  wire  is  comparable  to 
the  following  of  a  water  wax  e  around 
a   rock. 

2.  If  ,1  beam  of  light  is  passed  through 
a  \ery  small  hole,  it  casts  a  disk  of 
light  upon  a  screen.  A  careful  examin- 
ation of  this  disk  shows  that  it  is  ribbed 
with  dark  and  light  concentric  rings. 
This  diffraction  characteristic  of  liglit 
is  similar  to  the  action  of  waves  as  rhe\ 
enter  a  harbor  through  a  narrow  mouth 
and   diverge. 

^.  Light  passed  through  two  pinholes 
very  near  each  other  produces  parallel 
light  and  dark  stripes  upon  a  screen. 
This  effect  can  be  compared  with  the 
reinforcement  and  annulment  of  water 
waves  as  they  meet. 

These  experiments  demonstrate  three 
characteristics  of  light  which  sub^tant- 
iate   the  wave   theory. 

In  1864  Maxwell  predicted  the  exist- 
ence of  electrohagnetic  waxes.  By  us- 
ing electrical  data  he  calculated  the  vel- 
ocity the.se  waves  should  have,  which 
turned  out  to  be  the  same  as  the  speed 
of  light.  Then  in  1888  Hertz  first  pro- 
duced these  electromagnetic  waves  ex- 
perimentally and  foimd  them  to  contain 
some  of  the  same  qualities  that  existed 
in  light;  the  qualities  of  speed,  reflec- 
tion, refraction,  refraction,  and  polariz- 
ation. Continuing  his  theory,  Maxwell 
predicted  that  light  exerted  a  force 
on  objects  upon  which  it  fell  and  pro- 
ceeded to  calculate  that  pressure.  The 
actual  experimenting  on  this  prediction 
was  done  by  Nichols  and  Hull  in  the 
United  States  and  Lebedew  in  Russia. 
These  scientists  proved  Maxwell's  pre- 
diction correct. 

Thus,  to  carr\  through  Maxwell's 
theory  on  the  composition  of  light,  the 
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vibrating  electron  within  the  atom  is 
indicated  as  the  probable  source  of  light. 
The  Zeeman  effect  (the  resolution  of 
spectral  lines  when  the  source  of  light  is 
placed  in  a  strong  magnetic  field)  seems 
to  prove  this  indication  correct  by  show- 
ing that  the  vibrating  source  has  a  neg- 
ative charge  identical  to  the  charge  of 
an  electron. 

The  early  Greeks  believed  light  to 
be  composed  of  thousands  of  infinite- 
simally  small  particles  which  caused  the 
sensation  of  light  upon  striking  the  eye. 
This  theory  was  discarded  long  ago  and 
not  heard  from  again  until  about  1900 
when  Max  Planck  came  forth  with  his 
quantum  theory.  At  that  time  Planck 
was  at  work  in  search  of  an  equation 
which  would  show  that  the  amount  of 
radiant  energy  from  heated  bodies  was 
dependent  upon  wave  length  and  tem- 
peratu  re.  He  derived  the  following 
equation:  E^energy,  v=frequency  of 
radiation,  and  h^  Planck's  constant. 
(This  figure  is  a  fundamental  constant 
in  nature.)  This  equation  was  satisfac- 
tory, however,  ord\'  if  the  radiant  energy 
was  assumed  to  be  emitted  in  separate 
bundles,  called  quanta,  or  corpuscles. 

It  was  at  this  point  that  Einstein  be- 
came interested  in  Planck's  work  and 
postulated  that  the  quantum  theory  per- 
tained to  all  forms  of  radiant  energy, 
such  as  light,  X-rays,  and  heat.  There- 
fore, Einstein  reasoned,  the  sensation  of 
heat  is  the  bombardment  of  the  skin  by 
quanta  of  heat.  Similarlv',  the  sensation 
of  light  is  a  bombardment  of  the  optic 
nerves  by  light  quanta,  with  color 
changes  according  to  the  Hd  in  Planck's 
equation. 

The  existence  of  the  quantum  theorv 
helped  clear  up  a  problem  presented  by 
the  "photo-electric"  effect.  The  "photo- 
electric" effect  is  the  ejection  of  elec- 
trons from  a  metal  plate  when  held  in 
a    light.    The   velocity   of   these   ejected 


electrons  varies  with  color,  but  not  in- 
rerisitv.  Here  Einstein  said  that  the 
light  quanta,  which  he  called  photons, 
knocked  the  electrons  from  the  metal. 
Consequently,  since  the  photons  were 
supposed  to  be  bundles  of  energy,  the 
velocitv  of  the  ejected  electrons  should 
be  dependent  upon  the  eneigv  of  these 
photons. 

The  major  weakness  of  the  quantum 
tlieoiv  is  (jur  complete  lack  of  under- 
standing as  to  the  physical  nature  of 
a  quantum.  Since  a  complete  quantum  is 
necessary  to  produce  the  "photo-electric" 
effect,  it  would  seem  possible  to  measure 
the  length  of  a  quantum  by  cutting  up, 
i.e.  intermittently  breaking  with  a  shut- 
ter, a  light  beam  until  the  "photo- 
electric" effect  ceases.  At  this  point  the 
shutter  would  not  be  open  long  enough 
to  permit  a  whole  quantum  to  pass 
through,  and  by  compvitation  with  the 
shutter  time  and  the  speed  of  light, 
the  length  of  a  quantum  could  be  cal- 
cidated.  Although  a  mechanical  shutter 
of  such  speed  is  impossible,  a  crystal  im- 
mersed in  a  liquid  has  been  successfully 
used.  With  such  a  device  it  has  been 
determined  that  quanta  are  somewhat 
less  than  a  few  feet  in  length.  Because 
of  the  enormous  speed  of  light  accurate 
measurement  of  a  quantum's  length  is 
impossible. 

At  the  present  time  the  most  widely 
acclaimed  theory  in  scientific  circles  is 
that  light  consists  of  a  combination  of 
waves  and  corpuscles  (quanta).  The 
combination  theory  can  best  be  expressed 
in  the  following  way,  again  using  water 
waves  as  an  analogy :  Light  waves  are 
waves  of  corpuscles.  Just  as  a  water 
wave  crest  may  be  described  as  a  wave 
crest,  a  light  wave  crest  may  also  be 
described  as  a  crest  merely  because  it 
contains  more  light  molecules  than  a 
trough. 

Recent  speculation  on  the  combined 
theory  makes  use  of  the  fact  that  just 
as  corpuscles  of  light  show  interference 
rings  when  directed  upon  crystals,  elec- 
trons directed  upon  similar  diffusing 
agents  produce  similar  interference 
rings.  Because  of  the  similarity  of  these 
two  phenomena  scientists  have  been  led 
to  believe  that  an  electron  is  a  corpuscle 
and  a  wave.  Hence,  matter  is  waves 
and  corpuscles. 

From  the  past  discussion  we  can 
readily  see  that  many  hoiu's  of  research 
are  yet  to  be  spent  before  the  scientific 
world  arrives  at  a  definite  conclusion 
about  the  composition  of  light.  Theories 
which  now  exist  will  undoubtedly  give 
way  to  new  ones,  just  as  the  past 
theories  were  dropped  in  favor  of  the 
present  ones.  However,  until  the  final 
all-inclusive  theory  of  light  is  formulat- 
ed and  proven,  scientists  will  continue 
to  make  use  of  the  present  theories  in 
their  work  with  light. 


28 


THE  TECHNOGRAPH 


What 

Is  this 

Machine? 


a  vertical 
miller 
a  grinding 
machine 
a  broaching 
machine 
a  contour 
shaper 


It  is  a  grinding  machine  —  speci- 
fically, the  new  Norton  Propeller 
Blade  Hub  Grinder,  used  to  grind 
the  external  surfaces  of  the  hubs  of 
aircraft  j)ropeller  blades 

A  Typical  Norton  Development 

This  specialized  Norton  machine 
brings  unusual  efficiency  to  propeller 
grinding  operations.  As  shown,  the 
propeller  blade  is  held  lertically  — 
by  a  workholding  fixture  on  a  work 
spindle  with  an  anti-friction  bearing 
—  a  new  departure  that  avoids  the 
errors  normally  caused  by  deflection 
when  the  blade  is  held  horizontaUtj, 
as  in  conventional  methods. 

The  new  Norton  grinder  has  many 
other  improved  features  adding  up 
to  greater  speed,  accuracy  and 
simplicity  of  operation.  And  it  re- 
quires considerably  less  floor  space 
than  do  horizontal  machines 
adai)ted  for  the  same  j)urj)ose. 

The  Broadest  Line 

The  Norton  line  of  grinders  and 
lappers  is  the  most  complete  ofi'ered 
by  any  single  manufacturer.  It  runs 
from  small  machines  for  the  tool 
room  to  high  precision,  high  volume 
units  for  heaviest  production  line 
duty.  Equipped  with  Norton 
abrasive  wheels  these  machines  form 
unbeatable  combinations  for  effi- 
cient, economical  grinding. 


^^^.^-p:^ 
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To  Future  Technicians 

As  the  world's  largest  manu- 
facturers of  abrasives  and  abrasive 
j)roducts,  Norton  supplies  basic 
tools  to  all  industry.  To  young  men 
now  planning  ahead,  a  career  with 
Norton  offers  exceptional  opportu- 
nities for  "making  better  products  to 
make  other  products 
)ctter." 

Free  Booklet  describes 

and  illustrates  representative 
types  of  Norton  grinding  and 
lapping  machines.  Write  for 
your  copy. 


Guy  D.  Metcolf,  B.  S.,  E.  E.,  Worcester  Polytechnic 
Institute  '49,  checks  smoothness  of  master  cam 
spindle  with  specially  designed  electronic  equip- 
ment —  in  connection  with  his  work  on  Norton  cam 
and  contour  grinders. 
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I  nolitnisix  cly  located  down  in  the 
interior  ot  the  south-west  corner  of  tlie 
stndiuDi  and  built  on  an  old  basketball 
court  are  the  well-laid  bef;iiuiins;s  of 
what  may  be  the  L  ni\ersity  of  Illinois' 
top  attractor  of  comments  and  attention 
for  many  months  ahead. 

This,  as  you  have  probably  alread\ 
deduced,  is  that  part  of  the  I  ni\ersit\ 
known  as  the  University  of  Illinois 
Television  Studios.  With  the  exception 
of  a  few  thinjjs,  nearly  all  of  the  equip- 
ment used  by  this  organization  is  sit- 
uated between  the  four  walls  of  this 
rather  large  room.  The  control  room  is 
walled  off  into  one  corner,  comprising 
the  only  truly  partitioned  section  of  the 
room.  In  there  the  master  engineer  sits 
in  a  chair  and  watches  three  different 
television  screens — one  view  of  each  of 
the  two  cameras  intermediate  "shots" 
and  one  master  screen,  which  shows  to 
the  control  engineer  the  picture  that  is 
being  sent  over  the  air  (or  recorded). 
An  office  of  a  sort  is  merely  a  curtained 
off  section  of  the  room.  The  rest  is  left 
open  for  eas\  movement  of  cameras  and 
equipment  while  telecasting  or  record- 
ing. A  ceiling  with  sound-deadening  in- 
s  u  I  a  t  i  o  n,  a  tile  floor,  a  microphone 
boom,  the  control  room,  two  television 
cameras,  and  lights  of  various  intens- 
ities placed  in  diverse  positions  consti- 
tute the  major  working  parts  of  the 
stadium  studio.  As  yet  the  studio  has  no 
transmitter  other  than  a  tiny  five- 
hundred  milliwatt  transmitter. 

It  is  fairly  well  agreed  among  the 
studio  personnel  and  especially  by  Dick 
Rider,  head  of  the  studio,  that  suffi- 
cient funds  have  been  granted  thus  far 
for  the  studio,  which  is  reasonably  well 
equipped.  It  exists  now  as  an  integral 
part  of  the  University  budget,  and  is 
hence  subject  to  state  action  along  with 
other  parts  of  the   University. 

The  organization  holding  control  of 
this  place,  namely,  the  University'  of 
Illinois  Television  Studios,  officially 
came  into  existence  in  July,  1Q52.  It 
was  set  up  to  carry  out  two  principal 
functions,  which  were  to  "shoot"  ma- 
terial for  films  and  to  be  used  in  the 
activities,  projects,  and  research  that 
the  University  deems  necessary  to  en- 
gage in.  These  films  are  being  made 
and  will  be  made  with  the  idea  in 
mind  of  using  them  on  future  television 
programs. 

The  television  studios  were  organized 
under  the  able  direction  and  supervision 
of  Wilbur  Schram;  Dean  of  Division  of 
Communications,  and  are  presently  also 
under  the  office  of  University  Broad- 
casting, of  which  Robert  H.  Hudson, 
Associate  Professor  of  Journalism  and 
Communications,  is  director.  He  is  re- 
sponsible largely  for  considting  with 
the  president  on  broadcasting  matters  at 
hand   and  on  those  with  which   he   feels 
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Inspection  of  the  microphone  boom 
before  a  TV  show.  (Staff  photos) 


;ittcntion  is  necessary  or  with  which  con- 
tlic't   in   tile   future   is   unavoidable. 

I  he  purpose  of  the  film  making, 
now  in  process,  is  two-fold.  The  first 
phase,  campus  filming,  takes  in  the  nor- 
mal functions  and  activities  present  on 
campus,  such  as  the  football  games, 
Hlock  I,  Spring  Carnival,  Homecoming, 
Dad's  Day,  Mother's  Day,  etc.  The  re- 
mainder of  the  celluloids  are  being 
made   for   future   use  on   television. 

The  long  range  project  of  the  Uni- 
versity as  regards  television  spreads  out 
into  three  specific  areas.  To  bring  to  as 
wide  a  public  as  possible  as  much  in- 
formation and  knowledge  of  the  Uni- 
versity, and  of  the  knowledge  it  con- 
tains, through  television  is  a  very  prom- 
inent purpose  of  this  television  project. 
To  fulfill  this  purpose  it  will  engage  in 
the  production  of  films  to  bring  to  the 
continuously  expanding  television  audi- 
ence of  the  state. 

A  second  category  into  which  the 
University  of  Illinois  television  is  sub- 
divided is  that  of  entering  into  research 
as  regards  television  and  its  methods, 
techniques,  st\les,  etc.  Hut  it  is  neces- 
sary to  differentiate  between  the  elec- 
trical engineering  division  which  does  a 
different  and  extremely  more  technical 
type  of  research  and  the  research  spoken 
of  here.  Television  research  in  connec- 
tion with  the  studios  is  concerned  with 
correcting  mistakes  in  camera  positions, 
acting,  management,  effect,  trends, 
scrips,  advertising,  etc. 

The  third  area  into  which  the  long 
range  conception  delves  is  that  of  tele- 
vision education.  The  University  will 
soon  offer  vocational  instruction  to 
those  interested  in  going  into  television 
asa  career.  I  will  go  into  this  in  more 
detail  shortly. 

These  aforementioned  three  areas, 
with  possibly  the  exception  of  the  first, 
will  have  been  served  whether  or  not 
the  Universit)'  operates  a  station  in  the 
future.  This  is  evidently  true,  for  re- 
search is  being  currently  carried  on, 
w  bile  vocational  instruction  will  be 
given  starting  within  the  next  few 
years,    according    to    present    plans. 

The  films  for  Channel  12  for  use  in 
the  educational  field  in  the  Champaign- 
Urbana  area  will  be  authorized  by  the 
Board  of  Trustees  of  the  University 
of  Illinois.  This  University  television 
station,  Channel  12,  will  come  into 
existence  as  a  living  entity  if  and  when 
the  previously  mentioned  Board  files 
with  the  FCC  (Federal  Communica- 
tions Commission )  and  if  the  two-year 
budget,  particularly  that  dealing  with 
the  section  on  television,  for  1953-1955 
is  passed  in  Springfield.  Both  are  ex- 
pected to  be  accomplished  unless  some 
unforeseen  obstacle  forces  events  to 
change  greatly.  Even  if  for  some  reason 
the  channel   is  allowed  to  go  by  via  de- 
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taiilr.  tlic  I5o;inl  Is  still  intcri'stcd  in  r\- 
ploririfi  f\cr\rhinK  to  the  tiillcst  possible 
extent    now. 

Whether  the  I  ni\ersit\  will  operate 
a  station  is  not  known  tor  sure,  but 
whether  it  does  or  not.  the  state  will 
uiuloubteilly  still  be  covered  by  a  tcle- 
\  ision  network  in  the  not  too  distant  fu- 
ture. Iriiversity  television  would  afford 
a  splendid  opportunity  to  bring  the 
trend  of  knowledge  of  the  l'niversit\ 
ot  Illinois  to  a  sizable  portion  of  the 
public  in  the  State  of  Illinois.  There 
were  108  television  stations  ;i  tew 
months  ago,  while  there  will  probabK 
be  over  a  thousand  in  the  next  few 
\ears.  It  would  be  an  excellent  phase  ot 
progress  to  bring  the  vast  storehouse 
ot  knowledge  and  resource.s  available 
here  at  the  University  to  a  large  part 
of  this  state,  and  even  to  other  regions 
of  the  country.  The  depth  of  this  ex- 
ploration would  be  profound  indeed, 
and  the  effect  on  people,  noticed  par- 
ticularly on  children,  would  be  ver\ 
helpful  in  determining  the  best  kinds  ot 
programs  to  be  telecast  for  educational 
purposes.  Instead  of  "Dragalong  Dead- 
e\e"  or  "S\ispenseful,"  programs  of  a 
more  eiiucatiotial,  but  still  interesting 
nature  would  be  shown  to  the  public. 
Such  programs  should  have  a  definite 
effect    of    good    educational    \alue. 

There  is  no  direct  instruction  in  tele- 
vision offered  as  yet  this  year,  although 
there  is  a  curriculum  dealing  in  tele- 
vision programs  now  being  offered. 
Also,  the  School  of  Journalism  offers  a 
program  dealing  in  news  and  radio, 
which   are  very  closeK    related   subjects. 


General   View   of   the   control    room   of    a    television    station    showing    the 
control   panel,  monitors,  and  turntable. 


The  television  training  to  be  offered 
will  be  comparable  to  a  trade  school 
training,  hut  with  an  elaborate  back- 
ground and  a  LAS  education,  which 
would  tend  to  border  more  or  less  on 
the  management  side.  This  field  of  in- 
struction also  could  be  compareil  to  an 
engineering  curriculum. 

.At    the    present    time    the    L  niversit\ 


Public     inspection     of    television     equipment     at     the     recent     Festival     of 
Contemporary    Arts. 


rele\ision  set  up  is  largely  occupied  with 
taking  educational  films  for  television 
release.  While  the  story  matter  of  the 
movies  is  compiled  in  the  field  and  on 
various  parts  of  the  campus,  the  begin- 
nings, endings,  narrations,  and  music, 
if  an\,  are  all  filmed  and  recorded  right 
at  the  stadium  studio.  Present  in  the 
films,  which  are  usually  either  fifteen 
or  thirt\'  minutes  long  because  of  their 
designation  for  future  TV'  programs, 
are  numerous  representations  of  the 
\  a  r  i  o  u  s  colleges  of  the  L  niversity. 
.Among  these  are  the  opera  workshop  of 
the  School  of  Music,  two  films  on 
.ircheology  from  the  Department  of 
Sociology  and  Anthropology,  and  the 
College  of  Agriculture,  of  which  Home 
I'cononiics  is  a  branch  and  a  filmed  sub- 
ject. The  Department  of  Entomology 
may  make  sonic  films  for  television 
soon,  the  first  one  being  on  bees.  Sub- 
jects of  other  films  already  completed 
ha\e  ranged  through  such  varied  sub- 
jects as  music,  dance,  physical  education, 
.ind    the    library. 

In  the  College  of  Engineering,  a  film 
on  engineering  research — part  of  a  series 
of  films  on  research  at  the  University  of 
Illinois  with  such  subjects  as  animal 
science  and  botany  being  present — con- 
cerning ceramics,  materials  testing,  the 
railroad  brake  and  wheel  laboratory, 
.uid  other  phases  of  re.search  in  the  en- 
gineering .section  of  the  campus  has 
been  made.  Labeled  as  the  chief  prob- 
lem by  the  television  men  in  the  shoot- 
ing of  films  about  engineering  research 
is  that  of  tying  in  the  items  filmed  with 
those   foun<l   in  everyday  life.   Simple  as 
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this  may  seem  to  \oiint!;,  aspiring;  engi- 
neers, it  is  often  difticult  for  the  layman 
and  non-engineer  to  see  the  relationshi|) 
between   the  two. 

Another  engineering  projei  t  now 
read)  to  be  put  on  fihii  is  designiil  to 
be  shown  in  high  schools  throughout 
lIMnois.  Shot  mostly  on  the  engineering 
section  of  campus,  it  attempts  to  illus- 
trate the  opportunities  to  be  found  in 
the  fielils  of  engineering,  both  now  and 
in  the  future. 

Even  ;/  the  television  station  is  not 
approved  by  the  State  Legislature  and 
consequently  not  built  here  at  the  Itii- 
versity  of  Illinois,  the  films  will  h\  no 
means  be  wasted.  It  is  hoped  that  rhe\ 
will  be  used  for  their  original  purposes 
or  at  the  most,  be  only  slightK  warped 
replicas,  and  be  used  for  the  good  of 
man\-  on   other   television   stations. 

An  organization,  termed  the  National 
Distribution  Center  for  television  films, 
has  been  set  up  by  other  colleges  for 
general  educational  purposes.  This  will 
tend  to  tie  many  colleges  and  univer- 
sities together  iti  a  national  cooperative 
venture.  When  one  realizes  the  near 
impossibility  of  a  station's  originating, 
organizing,  and  televising  its  own  pro- 
grams, he  can  see  that  the  NDC  is  a 
ver\  good  idea.  Because  of  it,  no  one 
school  will  ha\e  to  do  as  much  uork  as 
it  would  have  to  do  otherwise.  Pooling 


the  talents  an<l  top  tilnis  of  the  coun- 
try's educational  institutions  together 
will  i'()nsei|uentl>  help  each  university 
ami  college  to  ha\e  a  better  tele\isioii 
station  with  a  much  better  selection  ;uid 
ipiidity    of    programs. 

One  of  the  features  that  has  been  ;it- 
tracting  the  most  attention  during  the 
past  tew  months  is  the  televising  of 
mini  basketball  games.  WGN  radio 
station  of  Chicago  does  the  actual  tele- 
vising of  each  game,  while  the  I  luver- 
sity  studio  merel\  hooks  up  to  WGN's 
transmitter  and  sends  the  picture  ob- 
tained to  the  television  theatre  audience, 
which  is  also  located  in  the  stadium. 

Football  games  and  probably  all  oth- 
er events  of  major  interest  and  im- 
portance are  planned  telecasts  of  tile 
future.  As  to  how  soon  the  L  iiiversit\ 
will  have  its  own  complete  station  and 
begin  these  TV^  broadcasts  and  educa- 
tional programs  is  an\body's  guess,  but 
when  it  happens  another  rung  on  the 
ladder  of  progress  will  have  been 
re.-iched. 


The  most  difficult  part  of  getting  to 
the  top  of  the  ladder  is  getting  through 
the  crowd  at  the  bottom. 

— J (jiirncyiiitin  liiii  htr 
-*        if        » 
No  man   lives  in  \'ain  who  is  import- 
ant to  the  life  of  someone  else. 


It  a  man  remines  his  hat  in  an  eleva- 
tor, he  has  one  ot  two  things  —  good 
niaruuTs  or  liai)'. 

Lite  is  a  grindstone,  and  whether  it 
grinds  a  man  down  or  polishes  him  de- 
pends soIeK    upon   him. 

I  he  \va\  to  lo\e  an\thing  is  to  real- 
ize it  might  he  lost. 

h'alsehoods  not  oid\  disagree  with 
truths,  but  usu.illy  ipiarrel  among  them- 
selves. 

—Dumcl   II  'rhstrr 

*  *        * 

There  is  nothing  like  self-support 
to  biing  on  self-respect. 

*  »        * 

.Sooner  or  later  the  man  with  :i  pull 
loses  out  to  the  man  with  a  push. 

Don't  waste  any  time  weeping  because 
you  are  not  a  genius.  John  Orr  Young, 
co-founder  of  that  big  advertising  agen- 
cy. Young  (k  Rubicam,  says,  "The  most 
competent  people  I  have  encountered 
have  been  fairly  plain  folk,  given  to  an 
earnest  pursuit  of  their  special  duties. 
I  have  observed  more  successes  resulting 
from  hard  \\-ork  than  from  spectacular 
genms." 

— Nashua  Cavalier 


How  to  lick 

dust,  moisture  and  acid  fog 

prevalent   in    ihc   ainiosphere    surrounding   the 
Runiford,  Mc,  mill  of  the  Oxford  Paper  Company 
posed  a  problem  in  power  circuit  maintenance.  The 
combination  of  these  elements  caused  wooden 
structures  and  even  over-voltaBc   insulators  to 
become  conducting,  resulting  in  phase-to-phase  flashovers 
and  burndowns  when  ordinary  overhead  wires  were  used. 

The  solution  of  this  serious  problem  was  found 
by  substituting  Okoliie-Okoprene  Self-Supporting  Aerial 
Cable  for  the  open  w  ires.  According  to  company  officials,  the 
combination  of  Okolite  high  voltage  moisture  and  heat  resisti 
insulation,  protected  by  non-conducting  weather  and  chemical 
resistant  Okoprene  sheathing,  has  eliminated  this  trouble. 

•     •     •     • 

Tough  jobs  are  the  true   test  of  electrical  cable  .  .  .  and 
installations  on  such  jobs  usually  turn  out  to  be  Okonite. 


'.  insulated  wires  and  cables 

8I8C 
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Completely  NEW 

Universal  Grinding  Machines 


0:^^^ 


*i*f*f 


"Productioneered"  for  new  grinding  flexibility 
and  high  output 


The  many  exclusive  features 
of  [he  new,  ultra-modern 
Brown  &  Sharpe  Universal 
Grinding  Machines  provide 
exceptional  grinding  flexi- 
bility, rigidity,  and  accuracy. 
Instant  combining  of  oper- 
ating functions  into  auto- 
matic cycles  extends  the  use- 


fulness of  this  equipment 
beyond  the  toolroom  and 
job  shop  to  many  produc- 
tion applications.  Four  sires: 
No.  1  ( illustrated),  and  Nos. 
2,  3  and  4. 

Write  for  detailed  Bulle- 
tins. Brown  &  Sharpe  Mfg. 
Co.,  Providence  1,R.I.,U.S.A. 


Brown  i  Sharpe 
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Toledo's  Water  Pressure 
Rises  and  Falls  with 
Popularity  of  TV  Programs 


(Reprinted  from  the  Toledo  Blade) 


by  Alan   F.  Schoedel,  Staff  Writer,  Toledo  Blade 


Worker's  Blood  Pressure  Shot  Up 

Until  (Jtit/se  If  as  Found;  Sure-Firc 

i'oniiulii     Worked    Out     To     Rate 

Shoiis 

Radio  has  its  Hooper  Ratings,  Holly- 
wood has  its  box-office  polls,  but  if  the 
television  industry  wants  to  keep  tabs 
on  the  popularity  of  its  programs,  let 
It   consult   the  Toledo   waterworks. 

(ieorge  J.  Van  Dorp,  water  coni- 
U'lssioner.  claims  he  can  measure  the 
appeal  of  a  TV  show  by  means  of  the 
fluctuations  he  has  found  in  the  water 
pressure  during  the  evening.  The  pres- 
sure remains  high  during  a  teIe\ision 
program,  while  everybody  is  sitting 
i|uietly  watching,  but  suddenly  drops  at 
the  end  of  a  program  because — guess 
what — so  many  persons  get  up  and  go 
to  the  bathroom  at  the  same  time. 

Hack  in  1951,  the  water  department 
bfgan  to  be  troubled  seriously  by  sharp, 
sudden  and  unexplainable  variations  in 
the  demand  for  water  during  an 
evening. 

Consumption  woidd  fall  off  to  an 
umisually  low  level  for  a  while  and 
then,  in  three  or  four  minutes,  it  would 
zoom  upward.  Pressure  in  the  mains 
would    fall    accordingly. 

When  this  happened,  the  alarmed  and 
pu/./.led  crew  at  the  Collins  Park  pump- 
ing station  would  throw  another  big 
pump  into  action.  Minutes  later  the 
use  of  water  would  unaccountabl\  drop 
below  normal  again,  and  the  extra  rac- 
ing turbine  would  have  to  be  turned  off. 

Hy  summer  of  10S2,  the  trouble  had 
become  acute.  It  was  costly  in  wear  an<l 
rear  on  water  department  equipment, 
nerve-wracking  for  the  pumping  sta- 
tion crews. 

Complaints  of  lr)w  pre.sMMe  were  re- 
ceived frequently  from  industrial  plants. 
The  flow  of  water  to  cool  such  ma- 
chiner.N  as  metal  presses  or  die-casting 
equipment,  or  for  us?  in  air-conditioning 
would  suddeiiK  go  down  to  a  compar.i- 
ti\e  trickle. 

Mr.  \  an  Dorp  assigned  two  investi- 
gators to  find  the  source  ot  the  trouble. 


Were  .some  big  industrial  plants,  per- 
haps, using  great  quantities  of  water 
on   an   erratic  schedule? 

.A  r  m  e  d  with  gauges,  the  trouble- 
shooters  tested  pressure  in  mains 
throughout  the  city.  The  fluctuations 
were  there,  all  right,  but  they  seemed 
to  be  everywhere  in  the  system.  The 
cause    just    couldn't    be    localized. 

Baffled,  they  went  back  to  Mr.  Van 
Dorps  office  with  their  findings.  Fur- 
ther check  of  the  records  showed  one 
thing.  The  ups  and  downs  occurred  at 
inter\als  of   a   half-hour  or  hour. 

Truth  dawtted  on  the  water  officials. 

"We  had  found  the  culprit  at  last," 
Mr.  \'an  Dorp  related.  "It  was  tele- 
vision." 

What  happened  was  that  families  all 
over  Toledo  would  sta\-  close  to  their 
tele\  ision  sets  while  a  good  program  was 
on.  When  it  ended  and  the  between- 
program  commercials  came  on,  the\ 
would  get  drinks  or  give  the  last  of 
the  diiuier  dishes  a  hasty  scrubbing  be- 
fore the  next  show.  Hut  the  largest  use 
unquestionabK ,  Mr.  Van  Dorp  says, 
is  that  of  bathroom  facilities  which  use 
an  average  of  eight  gallons  for  each 
operation. 


For  example,  at  the  start  of  "I  Lo\e 
Lucy"  —  top  program  on  TV  by  the 
\'an  Dorp  rating  system — one  lu'ght  re- 
centK.  the  rate  of  water  consumption 
went  down  I  J. 8  per  cent  from  the  nor- 
mal pumpage  line.  In  the  space  of  about 
five  minutes  when  the  program  ended, 
it  shot  up  22  per  cent  over  the  low, 
showing  a  brief  net  gain  in  use  of  8.2 
|ier  cent. 

On  another  night,  pressure  in  the 
water  mains  in  Point  Place — hardest 
hit  by  these  fluctuations — dropped  30 
per  cent  in  a  matter  of  minutes  because 
so  much  water  was  being  u.sed. 

"In  the  past,  when  a  pressure  drop 
like  that  occurred,  we  would  send  out 
an  emergency  crew  to  see  if  a  12-inch 
main,  or  even  a  larger  one,  had  burst," 
said   Mr.  Van  Dorp. 

At  the  Collins  park  pumping  station, 
a  needle  moving  over  a  slowly  rotating 
disc  traces  throughout  the  day  the  rate, 
in  nullions  of  gallons,  at  which  water 
is  being  pumped  to  keep  the  mains  full. 
It  shows  with  fascinating  accuracy  the 
public  reaction  to  a  program,  right 
down    to    the    commercials. 

For  example,  on  a  recent  TV  "tight 
night"  the  gallonage  dropped  off  at  10 
p.m.  when  the  boxing  bout  began,  but 
spurted  upw.ird  when  the  fight  ended, 
well  before  1  1  p.m..  instead  of  on  the 
hour. 

Water  consumption  was  generalK 
low  during  the  hour-long  drama  tele- 
cast on  Sundav  night,  [an.  IS.  between 
I   and    10.         ' 

Hut  about  0:20  it  rose  6.5  per  cent 
for  just  a  couple  of  minutes.  About 
9:40  there  was  a  similar  brief  upward 
swing  of    10.5   per  cent. 

"Those  are  the  commercials,"  Mr. 
\^'m  Dorp  explained.  "People  left  their 
sets  while  the  commercials  were  on  and 
used  water  in  various  ways." 

The  same  sort  of  e\idence  convinced 
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ACTUAL  WATER  OUTPUT 


1  MtfcN  AVtRACit  WMER  OUTPUT 


GRAPH    SHOWS    HOW    WATER   USE   FLUCTUATES   IN   TYPICAL   EVENING 

Gnod  thow  from  9:30  to  10,  wasn't  it?      Figures  at  left  and  right  indicate  pumpage 

rate   in   terms   of   miiUons  of   gallons   per  day 


the  uatrr  coiiiinissioiuT  that  F.ii  Sulli- 
van's show,  "Toast  of  the  Town,  '  is  a 
"slow  starter"  because  of  the  rather 
lengthy  coinniercial   at  the  begiiiiiiii};. 

Water  use  drops  off  slowly  at  the 
start  of  this  profjraiii,  and  Mr.  Van 
Dorp  attributes  this  to  the  fact  that 
people  know  there  is  going  to  be  a  long 
introductory  announcement  and  adver- 
tising talk,  just  as  they  know  that  if 
they  miss  the  first  act  of  such  a  varietv 
show  it  won't  affect  the  continuit\'  for 
them.  Hy  contrast,  a  show  like  "I  Lo\e 
Lucy  "  demands — and  gets  immediate  at- 
tention right  from  the  start. 

The  men  at  the  pumping  station  get 
a  laugh  out  of  tho.se  pressure  changes 
now,  "    Mr.    Van    Dorp   said. 

"They  know  what  shows  are  coming 
up  on  TV,  and  they  can  tell  in  advance 
what's  going  to  happen.  They  know  the 


abnormal  demand  will  last  only  a  tew 
minutes,  so  they  don't  turn  on  one  of 
the   extra    pumps. 

"We  still  get  some  complaints  about 
pressure,  of  course,  but  there's  nothing 
we  can  do  we  just  tell  the  people  what 
the  reason  is.  We  used  to  be  worried 
over  whether  we  were  negligent  in  some 
wa\    that  we  couliln't   understand." 

I  sing  the  data  a\adahle  from  the 
department  charts,  Mr.  Van  Dorp 
worked  out  his  rating  of  TV  shows. 

Like  the  true  pollster,  concerned 
\\  itii  medians  and  weighted  averages 
and  \ariable  factors,  Mr.  Van  Dorp  has 
devised  a  formula  which  can  be  applied 
by  waterworks  engineers  in  other  cities 
with  the  same  problem  to  give  ratings 
to  TV  programs  affecting  pressure.  His 
formula  checks  "Program  Popularity 
through  Pumpage  and  Pressure,"  which 


.\L.  \'an  Dorp  has  shorteneil  to  "P 
Rating." 

He  recognizes  that  in  Toledo  the  for- 
mula is  simplifie<l  because  there  is  only 
one  television  station  here.  He  also 
makes  allowance  for  the  fact  that  the 
proportion  of  water  going  to  private 
homes  rather  than  industry  varies  in 
different  cities — and  that's  important  to 
the   rating. 

Supporting  \L'.  Van  Dorp's  theory  is 
the  experience  of  the  Detroit  superin- 
tejident  of  water,  L.  (I.  Lenhart.  He 
said  that  an\  popular  show  or  special 
e\cnr  that  would  attract  attention  to 
tele\ision  or  radio  caused  a  "terrific 
bump"  in  the  pumping  rate. 

His  department,  he  said,  had  drawn 
up  its  own  charts  showing  relative  pop- 
ularity of  events  and  shows. 

That  this  is  the  first  time  the  theory 
has  been  expressed  publicly  was  con- 
firmed by  W.  A.  Hardenbergh,  one  of 
the  editors  of  Public  If  orks  Magiizinc 
in  .New  York.  He  had  first  heard  of  the 
explanation,  he  said,  from  Mr.  Van 
Dorp  at  a  meeting  of  waterworks  tech- 
nicians in  Cleveland.  A  paper  of  Mr. 
Van  'Dorp's  was  published  on  the 
water  use  fluctuation  in  the  magazine's 
March   issue,  he  said. 

Just  one  thing,  Mr.  Taxpayer,  Mr. 
Van  Dorp  wants  it  known  that  he 
worked  out  the  formula  on  his  own 
time. 
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DEMINERAUZERS 

Provide 

High-test,  Mineral-free 
WATER 


Per  Thousand  Gallons 


H.irnstcaJ    Dcniincralizers   increase 

Eroiluclion,  reduce  rejects,  and  insure 
etter  product  control.  Barnstead  De- 
mincralizcrs  produce  high- 
test,  mineral-free  water  for  as 
little  as  5c  per  1000  gallons, 
with  a  minimum  of  supervi- 
sion and  maintenance. 


Write  Today 
for  Literature 


45  Lanesville  Terrace 

Forest  Hills 

Boston  31,  Mass 


pilotless 
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Made 
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Air    Conditioning 


The  Glenn  L.  Martin  Company,  builders  of  "Matador" 
bombers,  "404"  transports,  and  other  famous  planes,  uses  27 
Frick  compressors  for  air  conditioning  and  special  cooling  serv- 
ices in  its  great  plant  at  Middle  River,  Md.  These  machines 
have  been  installed  over  a  period  of  16  years  by  the  Paul  J. 
Vincent  Co.,  Frlck  Distributors  in 
Baltimore. 

For  dependability  and  con- 
venience, specify  Frlck  air  con- 
ditioning, refrigerating,  ice 
making  and  quick  freezing 
equipment. 

r„r  a  iiosilum  ullh  a  luturp  in- 
ifuirf  about  the  Frick  Crndunip 
Iriiining  Course  in  Rcfngenilion 
and  Air  Conditioning.  Operated  over 
30  years,  it  offers  a  career  in  a  groie- 
ing  industry. 

Frick      "ECLIPSE"      Compressors 

Handle  Air  Conditionmg  V^ork  with 

Eitra  Economy;  ask  for  details. 
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^i^  t&  ^<im  ^^iem? 


•  Year  after  year,  Square  D  looks  to  the  schools 
indicated  above  for  electrical,  mechanical,  gen- 
eral and  industrial  engineers.  We  need  a  lot  of 
such  talent  in  our  job  of  designing,  producing 
and  distributing  a  broad  range  of  electrical 
equipment. 

If  you  are  looking  for  a  future  with  real 
opportunities  for  growth  and  advancement, 
Square  D  has  much  to  offer.  You'll  get  sound, 

MAIL  THE  COUPON  ^ 

We'd  like  to  send  you 

a  16-page  ''get-acquainted"  brochure. 

It  tells  a  lot  about  Square  D, 

its  products,  services, 

markets  and  opportunities. 


thorough  training.  Square  D  is  big  enough  to 
be  a  leader  in  its  field . . .  but  not  too  big  to  give 
individual  direction  to  its  men.  And  of  real 
importance  —  you'll  be  entering  a  field  which 
is  basically  sound  and  constantly  expanding. 
Worth  thinking  about,  isn't  it? 


Square  D  Company,  Depr.  SA 
6060  Rivard  Street,  Detroit  11,  Michigan 

I'd  like  a  copy  of 

Square  D's  "Get-Acquainted"  brochure. 
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37x7 
Rope-Lay 
Concentric 
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19x7 
Rope-Lay 
Concentric 


No.  2  in  a  leriet 


The  Importance  of 
Electrical  Conductors 


In  the  ability  to  transmit  electricity,  all 

forms  of  matter  may  be  divided  into 
two  general  classes,  namely,  conductors 
and  insulators.  Conductors  permit  elec- 
tric current  to  flow  readily;  that  is, 
they  olTer  little  resistance  to  its  flow, 
whereas,  insulators  offer  relatively  great 
resistance  to  the  flow  of  electricity.  All 
substances  at  normal  temperatures  of- 
fer some  resistance  to  the  flow  of 
electric  current.  In  general,  the  metals 
are  good  conductors,  while  glass, 
oil  and  most  organic  substances  are 
classed  as  insulators.  Although  silver 
offers  the  lowest  resistance  to  the  flow 
of  electricity  of  the  common  metals,  its 
cost  is  such  that  it  is  not  widely  used  as 
a  conductor.  The  conductors  most  gen- 
erally used  in  the  cable  industry  are 
made  of  copper  or  aluminum. 

The  manner  in  which  electricity  flows 
through  elementary  material  may  be 
readily  visualized  from  the  modern  con- 
cepts of  the  structure  of  matter.  Ac- 
cording to  these  concepts  all  elements 
are  made  up  of  minute  indivisible  part- 
icles called  atoms.  These  in  turn  arc 
composed  of  a  positively  charged  nu- 
cleus around  which  one  or  more  very 
small  negatively  charged  particles, 
called  electrons,  rotate  at  high  velocity. 
In  conductors,  some  of  these  electrons 
are  free  to  move  when  only  a  small  dif- 
ference of  potential  is  applied  to  the 


ends  of  the  conductor  and,  since  they 
are  negatively  charged,  they  flow  to  the 
positively  charged  end.  This  movement 
of  electrons  is  electric  current. 

In  passing  through  conductors,  the  elec- 
trons must  pass  through  the  electron 
fields  of  itiany  atoms.  They  thus  collide 
with  the  atomic  nuclei  and  other  elec- 
trons. These  collisions  obstruct  the  flow 
of  electrons  and  result  in  electrical  re- 
sistance. 

The  resistance  of  a  homogeneous 
conductor  of  uniform  cross-sectional 
area  varies  directly  as  its  length  and 
inversely  as  its  cross-section,  the  length 
being  in  the  direction  of  current  flow. 
That  is,  R  =  pL/A  where,  R  is  the  re- 
sistance in  ohms,  L  is  the  length  in  the 
direction  of  current  flow,  A  is  the  area 
perpendicular  to  the  length  and  p  is  a 
constant  of  the  particular  material 
known  as  its  specific  resistivity.  When 
the  length  and  area  arc  expressed  in  the 
same  units  such  as  L  =  one  inch  and 
A  =  one  square  inch,  R  =  pX  l/I  or 
R  =  P,  the  specific  resistance  of  the  ma- 
terial in  ohms  per  inch  cube. 

The  length  and  area  of  a  conductor 
are  generally  expressed  in  other  units 
than  inches.  The  most  commonly  used 
unit  of  cross-sectional  area  used  in  the 
cable  industry  is  the  circular  mil,  usu- 
allv  designated  as  cir.  mil  or  CM.  This 
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Solid 


Concentric  Stranding 


he  area  of  a  circle  whose  diameter  is 
;  mil.  0.001  inch.  The  area  of  a  cir- 
ar  mil  is  ir/4  or  0.7854  of  a  square 
.  The  unit  of  length  usually  associ- 
d  with  this  unit  is  the  foot  and  the 
istance  becomes  ohms  per  CM-foot. 
s  resistance  of  annealed  copper  and 
minum  per  circular  mil-foot  at  20C 
10. .^71  and  17.011  ohms  respec- 
;ly.  The  resistance  of  a  copper  con- 
:tor  64  mils  in  diameter  and  one  foot 
ig  thus  becomes  10.371  -=-  64-  or 
0253  ohms. 

sizes  of  electrical  conductors  are  ex- 

ssi'd  in  the  ( 'uitcd  Staler  in  terms  of 
Antericun  Wire  Ciiniie.  This  was 
<;inaliy  set  up  on  the  basis  of  a  thea- 
trical proi;ression  of  39  steps  or  sizes 
ween  a  wire  460  mils  in  diameter 
'.e  4  0)  and  a  wire  5  mils  in  diameter 
:e  36).  The  ratio  of  the  diameter  of 
•ire  to  that  of  the  next  larger  size  in 
!seriesis39  </460  5=J.!2293.  This 
'O  has  since  been  used  to  extend  the 
lerican  Wire  Gaiif^e  (AWG)  to  sizes 
liter  than  36  AWG  (5  mils).  The 
■s  of  conductors  larger  than  4  0  are 
iressed  in  circular  mil  area.  The  size 
1  conductor  made  up  of  a  number  of 
es  is  determined  from  the  sum  of 
circular  mil  areas  of  the  individual 
es. 

A/hen  current  flows  through  a  con- 
:tor  there  is.  according  to  Ohm's  law. 
altage  drop  of  E  =  IR.  where  E  is  in 
ts,  I  is  in  amperes  and  R  is  in  ohms 
ng  the  conductor  and  power  equal  to 
watts  is  converted  to  heat.  Since 
IR.  this  power  converted  to  heat  be- 
nes  FR  watts.  These  two  factors, 
tagc  drop  and  conductor  heating,  are 
prime  importance  in  the  design  of 


conductors.  Conductors  must  be  suffi- 
ciently large  in  cross-sectional  area, 
that  is,  must  have  sufficient  low  resist- 
ance that  the  voltage  drop  docs  not  be- 
come excessive.  In  good  design  this 
voltage  drop  should  not  exceed  3  per 
cent  for  power  circuits  or  I  per  cent  for 
lighting  circuits.  The  conductors  should 
also  be  large  enough  that  their  tempe- 
rature does  not  exceed  that  for  which 
their  insulation  is  designed.  This  is  re- 
ferred to  as  the  current  carrying  capac- 
ity of  conductors.  The  current  carrying 
capacities  of  the  various  sizes  of  con- 
ductors, conductor  insulations  and  in- 
stallation conditions  have  been  estab- 
lished. It  should  be  noted  that  the 
temperature  attained  by  a  conductor 
depends  not  only  on  the  amount  of  heat 
generated  but  also  on  the  thermal  resist- 
ance of  its  surroundings. 

In  addition  to  providing  satisfactory 

voltage  drop  and  current  carrying  ca- 
pacity, conductors  must  be  designed  to 
provide  adequate  flexibility  during  in- 
stallation and  ser\ice.  This  is  accom- 
plished by  building  up  the  conductor 
from  one  or  more  adequately  small 
wires  depending  on  the  flexibility  re- 
quired. For  example,  the  conductor  for 
heater  cord  or  welding  cable  which  is 
subject  to  repeated  flexing  in  service  is 
usualh  made  up  of  copper  strands  hav- 
ing a  diameter  of  .005"  or  .0063"  while 
the  conductor  for  overhead  weather- 
proof cable  may  be  a  single  wire. 

For  reprints  of  these  pages  write  to 
address  below. 


Electrical  Wire  and  Cable  Department 

RorkofilUr  (  cnlor  .  Now  York  20,  N.  Y. 
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'/'/;(  UiiiKirahlt  Ilcrhtrl  Hoovir  u/is 
invited  hy  EC.MA  (^hairinim  Pnustian 
to  iirite  a  message  trj  student  engineers 
j'lr  simultaneous  publiention  in  all 
niemher  magazines  of  FA'.MA.  Mr. 
Hoover   offered   the   folloiiing: 

This  is  not  a  political  treatise.  M\ 
first  text  comes  from  the  agreement  of 
both  poh'tical  platforms  that  the  nation 
is  mired  down  in  a  swamp  of  spending, 
inflation,  and  taxes.  Hoth  parties  dis- 
agree on  who-done-it.  They  seem  to 
agree  upon  the  ob\ioiis  that  reduction 
of  Federal  expenditures  would  be  a 
good  step  to  get  out  of  the  swamp  b\it 
there  is  wide  disagreement  on  where  to 
begin  and  how  much. 

However,  I  am  suggesting  something 
else  which  is  a  partial  method  of  relief, 
and  that  is  where  the  engineers  come 
in.  That  partial  renieih  for  our  ills  is 
with  all  our  might  to  stimulate  scientif- 
ic discovery,  invention  and  their  applica- 
tion by  our  engineers.  That  would  in- 
crease productivity  per  capita  and  there- 
bv  mitigate  these  burdens.  I  do  not 
guarantee  it  can  work  fast  enough  to 
save  the  American  wa\  of  life  but  it 
could  help. 

The  basis  of  this  hope  lies  in  our  ex- 
perience from  three  great  hot  wars.  By 
increased  productivity  after  these  wars 
the  credit  of  our  nation  was  restored 
and  the  prosperit\'  of  our  people  moved 
into  high  levels.  That  was  true  after  the 
War  of  the  Re\olution,  the  Civil  War, 
and  the  First  World  War.  But  this 
extension  of  the  Second  World  War 
into  six  years  of  cold  war  is  where  m\ 
belief  comes  from,  that  this  is  now  ()nl\- 
a  partial  remedy.  Otherwise  a  contin- 
uation of  these  spending,  taxing  and 
inflation  policies  can  have  but  one  re- 
sult. That  is  a  national  socialistic  state. 

After  the  War  of  the  Revolution 
free  initiative  in  expansion  of  our  agri- 
culture and  the  application  of  steam 
power  in  the  factories  increased  our 
productivity,  restored  our  national  cred- 
it and  gave  a  great  lift  to  the  standard 
of  living. 

After  the  Civil  War  the  expansion 
of  the  railways  brought  millions  of 
new  fertile  acres  into  producti\  it\. 
With  this,  and  with  growing  skills  in 
free  industry  the  nation  again  recovered 
and  marched   forward. 

After  World  War  I.  scientific  dis- 
coveries and  inventions,  and  still  more 
growth  of  skills  and  improved  processes 
found  expression  in  the  expansion  of 
motor  transport  and  electrification,  ra- 
dio and  airplanes.  And  from  cheaper 
costs  of  production  we  remedied  the  rav- 
ages of  war  and  rose  to  the  highest  av- 
erage standard  of  living  in  all  human 
history. 

Since  the  Second  World  War  we 
have  again  made  great  advances  in  sci- 
ence and  imention.  We  have  built  many 
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improved  plants  but  we  have  not  yet 
been  able  to  catch  up  with  the  spenders 
and  the  tax-collectors. 

One  warrant  for  my  hope  lies  in  the 
fact  that  we,  with  only  six  percent  of 
the  world's  population,  have  toda\  more 
trained  scientists  and  engineers  than  all 
the  rest  of  the  world  put  together. 

The  application  of  new  scientific  dis- 
coveries and  new  inventions  is  alwavs  a 
business  speculation.  It  is  based  on  ven- 
ture capital  and  plowing  in  of  profits 
until  production  is  in  full  bloom. 

There  are  two  obstructions  in  the 
path  of  such  a  solution  of  our  economic 
problems.  The  first  is  unintelligent  tax- 
ation and  the  second  a  coming  national 
famine  in  technologists.  1  could  enum- 
erate a  dozen  other  destructors  but  I 
said  this  would  not  be  a  political 
treatise. 

A  n  /example 

There  is  no  better  exhibit  of  what 
ill-considered  taxation  can  do  to  our 
economy  than  our  non-ferrous  metal  in- 
dustry in  the  West.  That  industry  is 
founded  wholly  on  venture  capital  and 
the  plowing  in  of  profits  until  a  mine 
is  equipped  and  producing.  Today  such 
venture  capital  from  individuals  is  itself 
undermined,  and  taxation  prevents  the 
necessary  plowing  in.  That  is  not 
theory;  it  is  a  fact.  Twenty  years  ago 
there  were  about  .^,000  operating  non- 
ferrous  metal  mines  in  the  Rocky 
.Mountain  area.  Today  there  are  only  a 
few  more  than  1,001).  I  recenth  made  a 
canvass  of  the  operators  of  many  of  thv 
large  mines  which  were  developed  in  a 
more  favorable  economic  climate.  1 
asked  a  simple  question — Could  this  en- 
terpris?  have  ever  been  developed  and 
equipped  under  present  taxation  and 
other  restrictions  on  freedom?  The  an- 
swer was  NO  in  evcrv  case  but  one.  ami 
that    case    iiad    bei-n    a    bonan/a    so    rich 


as  to  defy  even  the  tax-collector.  Hut 
today  even  in  most  of  these  surviving 
enterpri.ses  the  government  takes  from 
the  stockholder  about  $85  out  of  every 
$100,  earned  before  taxes,  and  if  he 
received  the  remaining  $15,  there  would 
be  no  fund  left  to  plow  into  constantly 
needed  improvements  to  treat  decreasing 
grades  of  oie. 

From  it  all,  the  nation  is  becoming 
short  of  these  domestically  produced 
metals. 

H\  stimulated  scientific  research  and 
invention  looking  to  new  engineering 
methods  we  can  reduce  costs  and  thus 
do  something  to  aid  this  industry.  But 
more  intelligent  taxes  on  mines  such 
as  those  in  other  countries  would  sus- 
tain the  industry.  It  would  be  cheaper 
than  government  subsidies. 

The  same  problems  apply  to  the  other 
industries  where  venture  capital  and 
plowing     in     are     their     characteristics. 

Hut  there  has  arisen  an  alternative 
application  of  new  ideas  which  bodes 
little  good  to  our  society.  The  estab- 
lished industries  can  and  do  undertake 
such  risks  in  their  fields.  They  can 
write  off  their  losses  against  taxes,  and 
the  venture  costs  nothing.  The  inventor, 
the  prospector  or  the  individual  has  lit- 
tle chance  of  this  relief.  The  consequence 
is  that  existing  enterprises  absorb  the 
new  discoveries  and  inventions.  They 
grow  in  size  and  monopolistic  strength 
but  the  opportunitv  for  the  individual 
to  establish  his  independent  and  compet- 
itive business  is  greatly  diminished. 

/re  An-  Ritntiitig  Short   of 
Eui<ittci'rs 

We  have  in  our  profession  another 
great  national  problem.  We  do  not 
have  enough  engineers  in  incubation  to 
carry  on  the  nation's  work.  We  need 
60,000  new  technologists  a  year  to  sup- 
plv     national     needs.     Our    engineering 


APRIL,   1953 


39 


graduates  have  ilroppi-il  trom  S(l, (1(1(1  in 
lOSil  to  .vS.OOO  ill  IMSl.  and  the  stu- 
dents in  training  iruliiate  less  than  M).- 
000  next  year.  \"et  our  universities  have 
ample   facilities  to   fill   the  denian<l. 

One  reason  for  this  drop  is  that  a 
young  mechanic  with  three  years  of 
training,  during  which  he  is  paid,  can 
earn  n~.ore  take-iiome  pay  after  taxes 
than  a  young  engineer  witii  six  \ears 
of  training  and  three  years  more  of 
experience.  Too  often  the  financing  of 
engineering  training  is  too  expensive  for 
his  dad.  And  with  increased  tuition  and 
living  costs  it  is  more  and  more  diffi- 
cult for  hoys  hy  off-time  work  to  make 
their  way  through  college  as  main  ot 
you  did. 

The  answer  must  come  from  the  in- 
dustries. They  must  consider  rlieii'  rc- 
sponsihility  to  aid  promising  boys.  For 
it  is  upon  such  boys  that  future  exist- 
ence  of    industry   depends. 

Till'   Engineering  Profession 

Hut  there  are  more  cheerful  subjects 
for  discussion  among  engineers.  I  have 
re\  iewed   them  many   times  in   the  past. 

Within  a  little  more  than  my  life- 
time, the  training  of  engineers  has  risen 
from  apprenticeship  to  a  trade  or  sec- 
ondary technical  schools  to  the  dignity 
of  a  university-trained  profession. 

As  indicative  of  the  distance   the  en- 


gineers lia\c  ri>en  iii  public  icpiite,  1 
nu'giu  recall  that  some  \ears  ago  while 
crossing  the  Atlantic,  1  took  my  meals 
at  the  same  table  with  a  cultivated 
Fiiglish  lad\'.  As  we  came  into  New 
\()rk  harbor,  at  breakfast  she  said:  "1 
hope  \ou  will  forgive  my  dreadful  cur- 
iosity, but  I  should  like  awfiilh  to 
know  what  is  your  profession."  1  said 
that  I  was  an  engineer.  Her  in\()lunrar\ 
exclamation  was:  "Win,  I  thought  \()u 
were   a  gentleman." 

The  engineer  has  a  high  pri\ilege 
among  professions.  He  has  the  fascina- 
tion of  watching  a  figment  of  his  imag- 
ination emerge  with  the  aid  of  science 
to  a  plan  on  paper.  Then  it  moves  to 
realization  in  cement,  metal  or  energy. 
Then  it  adds  to  the  securit)'  and  com- 
fort of  homes. 

Kngineering  training  by  oiu'  univer- 
sities has  other  great  values  to  the  coun- 
try than  its  industrial  consequences.  It 
instills  character  in  those  who  would 
join  its  ranks,  for  high  ethical  standards 
are  the  essential  of  all  professions. 
Technology  without  intellectual  hon- 
esty does  not  work.  Construction  with- 
out conscientiousness  soon  c  rumble  s. 
Here  is  the  invocation  of  veracity  in  a 
world  sodden  with  intellectual  dishon- 
esty. These  are  the  reasons  you  have 
seen  no  engineers  before  the  Kefauver 
Committee.  Nor  in  the  headlines  which 


these  days  pour  forth  from  (iraiul 
Juries  and  District  Attorneys'  offices. 
The  engineers'  main  appearance  in  pub- 
lic is  only  sit  on  juries  anil  committees 
for  reform. 

From  the  work  of  the  engineers 
comes  the  lifting  of  men's  miiuis  be- 
\oiul  the  depressing  incidents  of  tin- 
(la\'.  .And  here  is  the  ieju\  en.ition  of 
spirit  and  confidence  in  the  tiiture  of 
our   country. 

In  any  event  \(iu  will  agree  that  the 
engineer  is  an  antidote  to  evil  and  the 
bearer  of  blessings.  E\en  including  his 
antidote  to  inflation. 

In  closing,  let  me  repeat  a  statement 
from  a  good  engineer  of  just  exactly 
four  hundred  years  ago.  He  referred  to 
the  mining  engineers  but  his  general 
tolerance  is  warranty  for  its  applica- 
tions to  all  engineers.  "Inasmuch  as  the 
chief  callings  are  those  of  the  mone\- 
lender,  the  soldier,  the  merchant,  the 
farmer,  and  miner,  I  say,  inasmuch  as 
usury  is  odious,  while  the  spoil  cruelly 
captured  from  the  possessions  of  the 
people  innocent  of  wrong  is  wicked  in 
the  sight  of  (iod  and  man  and  inasmuch 
as  the  calling  of  the  miner  excels  in 
honor  and  dignity  that  of  the  merchant 
trading  for  lucre,  while  it  is  not  less 
noble  though  far  more  profitable  than 
agriculture,  who  can  fail  to  realize  that 
it  is  a  calling  of  peculiar  dignity?" 


One  for  every  place — 
One  place  to  get  them  all. . . 


Out  on  the  job  .  .  .  irrespective  of  your  engineering  role 
.  .  .  you'll  be  coming  to  grips  with  the  problem  of  elimi- 
nating wasteful  friction. 

You  can  look  to  JEKSff^  for  the  practical  solution  to  anti- 
friction bearing  problems. 

ZJ^y  makes  all  of  these  eight  types  of  bearings  which 
serve  virtually  every  equipment  need.  Rely  on  aCS[F  for 
putting  the  right  bearing  in  the  right  place.  7,\j 

SKF"  INDUSTRIES,  INC.,  PHILADELPHIA  32,  PA. 
—  manufacturers  of  skp"  and  hess-BRIGht  bearings. 
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JOIN  AMERICA'S  LEADING  TEAM 
OF  CREATIVE  ENGINEERS! 

Your  opportunity  is  as  big  as  you  want  to 
make  it  in  Mechanical  Engineering  •  Hy- 
draulic Mechanisms  •  Electronics  •  Mag- 
netics •  Computers  •  Servo-mechanisms  • 
Radar  Research  .  Metallurgy  .  Solid-State 
Physics  •  Instrumentation  •  Radiation  De- 
tection •  Nuclear  Physics  •  Guidance  and 
Control  Systems  plus  many  more  engi- 
neering fields. 


You'll  find  Bendix  has  much  to  offer  the  young 
graduate  engineer  of  today.  It's  only  natural 
since  the  Bendix  Aviation  Corporation  is  pri- 
marily a  creative  engineering  ana  manufacturing 
organization — unlike  any  other  in  America  in 
its  versatility,  facilities,  experience  and  range 
of  products.  And  of  real  importance  to  you  is 
the  fact  that  this  firm  is  engineering-minded 
from  top  management  down.  Currently,  Bendix 
engineers — an  average  of  1  out  of  18  employees 
as  compared  to  the  all-industry  average  of  1  out 


of  50  employees — are  building  important  careers  for  them- 
selves in  design,  development,  research,  production  super- 
vision and  sales.  Many  of  these  men  come  from  schools 
such  as  yours.  Whatever  engineering  field  you've  trained 
for,  and  wherever  your  interests  lie  in  that  field,  you'll 
find  positions  at  Bendix  that  provide  the  answer  you've 
been  looking  for.  Plan  now  to  build  your  future  with  Bendix! 


BENDIX   AVIATION   CORPORATION 

Execulive  Officct:  Fiihcr  Building,  Oolroil  2,  Michigan 

DIVISIONS.  PRINCIPtL  SUBSIDIARIES  AND  AFFILIATED  COMPANIES 


Bendin  Computer  Di 


8«nijii  Products  Oi 
South  Bend,  lodi 


Bendit  Radio  Division 

lowson,  Maryland 

CcliDse  Pioneer  Divisiof 

Teteiboro,  New  Jersey 

ndiiWestinghouse  AutO' 

otive  Air  Brake  C( 

Elyria.  Ohio 

Nation-wide  Network  of  Plants  and  Laboratoriet 
Enables  You  to  Choose  Your  Location 

Bendix  operations  and  activities  arc  distributed  amons  13  labora- 
tories and  22  nianufaciurinj;  centers,  tach  functions  independently 
with  its  own  cncineerint;  siafT.  As  a  result,  you  cnioy  a  small  company 
atmosphere  but  benefit  from  the  facilities  of  a  larjic  orf:anization. 
Last  year.  Hendi.\  spent  over  850,000,000  for  cnKineering  alone. 
For  sure,  ideas  are  not  cranipeii  at  liendix! 


Agriculture 
Automotive 
Avlollon 


Products  Are  Used  In  These  Industries  and  Services 

ure  Electronics  Marine  Public  Servic* 

Atomic  Energy        Metals  Railroad 

Lumber  Petroleum  Textile 

Construction 


APRIL,  1953 


43 


The  Television  Camera 


by  Paul  LaViolefle,  E.E.  '56 


Anioiijj  the  many  complex  marvels 
that  the  television  industry  of  today 
otters,  perhaps  the  most  amazing  is  the 
eyes  of  the  television  system — the  tele- 
vision camera.  The  present  day  televis- 
ion camera  is  the  outgrowth  of  years  of 
experimentation. 

It  was  in  1873  that  a  telegraph  op- 
erator named  May  noticed  that  .sonie 
resisters  he  was  using  made  of  the  ele- 
ment selenium  actually  changed  their 
resistance  value  when  exposed  to  sun- 
light. This  was  the  first  evidence  re- 
corded of  an  action  which  later  became 
known  as  the  photo-electric  effect. 

For  years  after  this  many  scientists 
speculated  and  experimented  with  selen- 
ium in  the  hopes  of  using  it  to  transm.l 
scenes  from  one  place  to  another.  In 
1877,  Senlecq  proposed  a  rather  crude 
scheme  for  television  by  using  a  t\pe 
of  "mosaic."  Those  sections  of  the  mo- 
saic on  which  light  fell  allowed  current 
flow  ami  those  sections  without  light 
allowed  none,  thereby  forming  electrical 
current  very  roughly  equivalent  to  the 
image.  Soon  after  this  in  1884,  a  (ier- 
nian  named  Nipkow  came  forth  with  a 
scaruiing  disc  composed  of  a  series  of 
holes  that  made  but  one  complete  circle 
on  the  disc  and  at  the  end  of  the  one 
turn  one  end  was  an  inch  closer  to  the 
center.  The  disc  was  rotated  and  the 
rays  of  light  passed  through  the  holes 
into  the  mosaic  screen  generating  vary- 
ing currents  due  to  the  density  of  light. 
The  gradually  diminishing  radius  of  the 
holes  caused  the  entire  surface  of  the 
mosaic  to  be  covereii   in  one   rexolution. 


This  method,  although  ingenious,  hail 
many  difficulties:  the  focal  point  of  the 
light  on  the  mosaic  was  too  large,  there 
were  too  few  holes  in  the  di.sc  to  cover 
the  mosaic  equalh,  ;ind  s\nchronizing 
the  receiver  discs  permanently  was  al- 
n'.ost  impossible. 

It  wasn't  until  early  in  the  thirties 
t!iat  the  mechanical  system  was  aban- 
doned completely  and  a  faster,  more 
efficient  electronic  one  introduced.  The 
cathotle  ray  tube,  the  basis  of  the  new- 
method  had  been  suggested  for  use  in 
television  as  early  as  1*^11  ;  but  as  there 
was  no  way  of  amplifying  its  generated 
weak  signal,  the  whole  method  had 
been  shelved  and  forgotten  until  De- 
Forest  perfected  his  amplifier  \acuum 
tubes.  With  the  cathode  ray  tubes  it 
was  possible  to  increase  the  scanning 
lines  from  sixty  lines  at  twent>' 
"frames"  (pictin"es)  per  second  to  525 
lines  at  M)  frames  per  second.  Since 
lines  have  a  great  deal  to  do  with  the 
clearness  of  the  picture,  as  will  be  ex- 
plained later  on,  this  alone  would  have 
been  sufficient  to  make  obsolete  the 
older  method. 

The  Cathode  Ray  Tube 

The  cathode  ray  tube  is  simply  an 
electron  gun  that  fires  a  small  thin 
stream  of  electrons  from  one  end  of  the 
tube  to  a  screen  on  the  other  end  which 
fluoresces  under  the  impact  of  the  elec- 
trons. This  stream  of  electrons  is  cap- 
able of  being  deflected  by  a  magnetic 
field  and  by  setting  up  two  such  fields 
— a   North  and   South   and   an    Hast  and 


Figure  1.  Image  orfhicon.  (Cut  courtesy  McGraw-HHI  Book  Co.,  Basic  Tele- 
vision-Principles and  Servicing  by  Bernard  Grob,   1949) 


West — the  beam  can  be  directed  to  any 
part  of  the  screen.  After  removal  of 
the  electron  stream  to  another  part  of 
the  screen  the  spot  hit  by  the  electron 
retains  its  fluorescence  for  a  brief 
period. 

If  the  pictures  in  this  magazine  were 
examined  with  a  niagnif\'ing  glass  it 
would  be  noted  that  they  are  composed 
of  neat  little  rows  of  minute  dots  vary- 
ing in  density  depending  on  whether 
that  section  of  the  picture  is  light  or 
dark,  the  number  of  lines  determining 
the  clearness  of  the  picture.  By  applying 
a  "saw  tooth"  voltage  on  the  line  (East- 
West)  field  coils  and  a  regular  60 
cycle  sine  voltage  on  the  frame  (  North- 
South  )  field  coils,  the  screen  can  be 
covered  or  "scanned"  just  like  reading 
a  printed  page.  The  resulting  picture 
would  be  much  like  the  ones  in  this 
magazine  varying  in  density  only  to 
indicate  light  or  dark.  As  the  frame 
changes  thirty  times  a  second,  action 
can  be  simulated  by  the  succession  of 
slightly  different  pictures  on  the  screen 
nuich  in  the  manner  of  a  motion  picture. 

The  Iconoscope 

The  Iconoscope  developed  by  V.  K. 
Zworykin  for  RCA  is  a  modified  ver- 
sion of  the  cathode  ray  tube.  The  tube 
is  as  pictured  in  Figure  2.  Light  enters 
the  tube  through  a  glass  plate  and 
strikes  the  mosaic  plate.  The  mosaic  is 
composed  of  several  thin  sheets  of  mica. 
On  the  front  of  the  sheets  are  millions 
of  tiny  globules  of  cesium  silver  oxide. 
The  back  of  the  mica  is  coated  with 
colloidal  graphite  which  is  the  signal 
plate  and  is  connected  directly  to  an 
amplifier  on  the  outside. 

Each  silver  globule  is  insulated  from 
its  neighbor  by  mica  and  has  a  diameter 
of  about  0.001  inch.  Light  hitting  the 
silver  globule  (which  is  photo-sensitive) 
causes  it  to  emit  its  electrotis  in  a  ratio 
directly  proportional  to  the  incident 
light  and  thereby  assumes  a  positive 
charge.  All  the  globules  react  according 
to  the  light  imposed  upon  them  and  an 
electrical  charge  is  imposed  on  the  plate 
equal  to  the  image  |irojected  on  it. 

Off  to  one  side  well  clear  of  the  in- 
coming light  is  the  cathode  ra\'  tube 
without  its  sensitive  screen.  The  elec- 
trons fired  from  the  gun  now  fall  on 
the  positiveh   charged  globules  of  silver 
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You'll  be  at  the  head  of  the  jet  parade  at  Boeing 


For  long-range  opportunities,  it's  hard  to 
heat  the  jet  airtratt  field.  If  yoii  want  to 
get  into  this  exciting  branch  oF  engineer- 
ing after  you  graduate,  get  in  at  the 
head  of  the  parade— at  Boeing. 

Through  the  fighter-fast  B-47  si.\-jet 
bomber,  and  the  giant  new  eight-jet  B-52, 
Boeing  has  acquired  more  experience  de- 
signing, flying  and  building  multi-jet 
aircralt  than  any  other  company,  either 
here  or  abroad.  In  addition,  Boeing  is 
the  first  American  company  to  announce 
its  entry  into  the  jet  transport  field. 

Engineering  graduates  will  find  in 
the  ayiation  industry  an  unusually  wide 
range  of  experience,  and  great  breadth 
of  application  —  from  pure  research  to 
production  design,  all  going  on  at  once. 
Boeing  is  constantly  alert  to  new  tech- 


niques and  materials,  and  approaches 
thcin  uithout  limitations.  Extensiye  sub- 
contracting and  major  procurement  pro- 
grams, all  directed  and  controlled  by 
engineers,  afford  varied  experience  and 
broad  contacts  and  relationships. 

Aircraft  deyelopment  is  such  an  inte- 
gral part  of  our  national  life  that  young 
graduates  can  enter  it  with  full  expecta- 
tion of  a  rewarding,  long-term  career. 
Boeing,  now  in  its  36th  year  of  opera- 
tion, employs  more  engineers  today  than 
even  at  the  peak  of  World  War  ll.  Its 
projects  include  guided  missiles,  research 
on  supersonic  flight  and  nuclear  power 
for  aircraft. 

Boeing  engineering  aeti\itv  is  concen- 
trated at  Seattle  in  the  Pacific  Northwest. 
and    Wichita    in    the    Midwest.    These 


communities  ofl"cr  fine  fishing,  hunting, 
golf,  boating  and  other  recreational  facil- 
ities. Both  are  Iresh,  modern  cities  with 
fine  residential  sections  and  shopping 
districts,  and  schools  of  higher  learning 
where  engineers  can  study  for  advanced 
degrees. 

There  are  openings  in  ALL  branches 
of  engineering  (mechanical,  eiyil,  elec- 
trical, aeronautical,  and  related  fields), 
iiir  DESIGN,  DEVELOPMENT,  PRODUCTION, 
RESEARCH  and  TOOLING.  .\lso  for  servo- 
mechanism  and  electronics  designers  and 
analysts,  and  physicists  and  mathemati- 
cians with   advanced   degrees. 

For  further  Information 

consult  your  PlacomonI  Office,  or  write: 

JOHN  C.  SANDERS.  Slaff  Engineer— Personnel 
Boeing  Airplane  Company,  Seallle  14,  Washington 
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salt.  The  flfttions  bi-iii};  iu-(;ativi'  an- 
gathiTfd  as  ru-i-drd  b\  tlu-  sil\i-r  ami  the 
resulting  condi-nsiT  action  with  the 
gtaphiti'  causi-s  an  impulse  signal  which 
is  inmicdiately  relayed  to  the  amplifier. 
From  there  it  is  niaKiiitied  and  sent  out 
as  a  stroll};  electrical  interpretation  ot 
the  image. 

The  Image  Orthicou 
The  Image  Orthicou  also  de\el<ipc(l 
by  KC'\  is  a  refinement  of  the  Icono- 
scope (  Figure  1  ).  Besides  the  advantage 
of  being  more  compact,  it  has  the  elec- 
tronic advantage  of  needing  less  light 
and  is  not  liable  to  "shading"  caused 
by  secondary  emmission  in  the  mosaic. 
The  need  for  less  light  gives  this  tube  a 
greater  range  of  uses  over  the  old   type. 


era  has  its  own  xiewcr  which  is  a  sm.dl 
television  screen  in  tront  of  the  oper- 
ator mounted  in  a  removable  section  on 
top  of  the  television  camera.  Hy  watch- 
ing the  viewer  the  operator  always  has 
a  clear  picture  of  the  image  he  is  trans- 
mitting. 

The  (.\imera  in  Action 
The  T.V.  camera  on  taking  a  picture 
transmits  the  image  to  controllers  in 
the  control  unit,  wheie  all  the  remote 
control  operations  of  shading,  aligning 
and  directing  take  place.  The  Switcher 
is  the  director  who  takes  from  the  sev- 
eral cameras  the  image  that  is  the  most 
satisfactory  and  puts  it  on  the  monitor. 
Here  it  is  double  watched  for  faults  and 
relavctl  to  the  transmitter  for  broadcast 


Insulating  layer- 
mica  sheet 


Collector 
ring 

Light  from  scene 

to  be  transmitted 

>• 


Electron 
gun 


Photoelectrons 


Conducting  signal 
plate 

To  amplifier 

/signalK  ^1 
current/  f" 


High- velocity 
scanning  beam 


Cathode 

-=-  potential 
-^  about  1000  volts 

Figure    2.    Iconoscope.    (Cut    courtesy   McGraw-Hill    Book    Co.,    Basic    Tele- 
vision-Principles and  Servicing  by  Bernard  Grcb,    1949) 


The  camera  shown  on  these  pages  is 
an  RCA  TKllA  which  employs  the 
Image  Orthicou  and  is  adaptable  for 
both  field   and  studio  use. 

The  Lens 

The  lenses  used  on  the  television 
camera  are  ordinarv'  camera  lenses 
with  the  exception  of  the  Zoomar  Lens. 
The  Zoomar  eliminates  the  switching  of 
one  lens  to  another  as  the  object  being 
televised  makes  rapid  changes  in  range. 
The  lenses  are  all  fi.xed  on  a  rotary 
drum  that  is  controlled  in  the  rear  of 
the  camera  by  a  handle.  The  Orthicou 
tube  is  brought  into  focus  by  moving  it 
back  and  forth  on  a  sliding  carriage 
mounted  to  the  chassis.  The  slide  is 
easily  moved  by  a  focus  handle  on  the 
outside  of  the  camera. 

To  facilitate  better  framing  and  as  a 
necessity   for  quick    focusing,   each   cam- 


bv    micro-wave  link  or  co-axial   cable. 

The  television  camera  in  the  stuilio 
is  an  easier  affair  to  operate  than  in  the 
field.  Here  it  is  moved  on  dollies  and 
the  signal  is  transmitted  to  control 
rooms  of  comfortable  operating  si/e. 
In  the  field,  however,  the  heavy  equip- 
ment is  mounted  on  tripods  and  the 
switching  and  monitoring  is  done  in 
tight-fitting,  uncomfortable  trucks.  Also 
there  is  the  difficulty  of  getting  the 
signal  back  to  the  studios  to  be  re- 
beamed  to  the  transmitters  for  bro.ul- 
cast.  This  last  difficulty  is  overcome  by 
micro-wave  links  mounted  on  top  ot 
trucks  or  telephone  cables  connected  lii- 
rectly  with  the  studio.  As  it  is  set  up 
now,  until  a  more  remote  wireless  meth- 
od of  transmitting  can  be  perfected,  the 
field  unit  is  tied  overclosely  to  the 
studio. 


S.A.E.  DEBATE 

by   Tom    Madden 
Gen.  E.  '54 


.'\t  their  monthly  meeting  on  .March 
2.>  the  Central  Illinois  Section  of  the 
Society  of  Automotive  Kngineers  had  a 
very  interesting  and  quite  different  type 
of  program.  It  was  a  debate  in  which  a 
team  composed  of  SAK  members  from 
the  Illinois  chapter  met  a  similar  team 
from  Hradlev  I  niversity  on  the  ques- 
tion Rcso/virl:  That  hydnuilii  tarrjuc 
lonvcrtcrs  arc  riti  cssentidl  compuncnt  iij 
future  I'oivcr  trims  missions.  Each  debate 
team  participating  in  this  annual  event, 
held  this  year  for  the  third  time,  was 
compo.sed  of  five  members  plus  an  alter- 
nate. Three  of  them  gave  five-minute 
constructives  and  the  other  two  pre- 
sented  three-minute  rebuttals. 

The  men  participating  were  all  me- 
chanical engineering  students  active  in 
school  activities.  Ronald  (7oe,  present 
chairman  of  the  local  SAE  chapter,  was 
the  only  debater  making  the  trip  wh-y 
was  on  last  year's  squad.  The  groiip 
was  accompanied  by  Professor  John  C. 
.Miles  as  faculty  advisor.  Preparation 
for  the  debate  was  made  at  about  ten 
weekly  meetings  held  in  the  Mechanical 
Engineering    Building    Lounge. 

This  year  the  Illinois  chapter  de- 
fended the  negative  side  of  the  debate 
question  concerning  hydraulic  torque 
converters.  Arguments  used  by  the  Illini 
in  supporting  the  manual  transmission 
as  contrasted  to  the  hydraulic  converter 
were  economy,  simplicity,  and  compact- 
ness. On  the  other  hand,  Bradley,  in 
supporting  the  hydraulic  mechanism, 
argued  smooth  operation,  easy  to  drive, 
and  more  time  to  drive  (no  need  for 
removing  hands  from  the  steering  wheel 
to  shift. 

The  men  making  the  trip  are  always 
justly  rewarded  for  their  efforts.  Last 
year  they  all  received  offers  of  employ- 
ment— along  with  a  very  hearty  meal. 
The  TECH  commends  these  men  for 
their  work  in  the  advancement  of  engi- 
neering knowledge,  and  hopes  they  may 
win  many  more  plaques  such  as  the  one 
now  adorning  the  west  wall  of  the 
Mechanical   Engineering  Lounge. 


Voii  can't  hold  a  man  down  without 
staying  <lovvn  with  him. 

— B()rik<  I     r.    II  iishirif;t'iti 

*  *  St 

.'\n  apology  is  better  than  an  explana- 
tion— and   (juicker. 

— //  il/iiim   Frathcr 
»        *        * 
A  chip  on  the  shoulder  is  the  heaviest 
lo.id  a  man  can  carrv. 
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/an  AIRCRAFT  engineer?    \ 


But  I  haven *t    majored  in 
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aeronautical  engineering      J' 
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That  doesn't  matter. 

%    Lockheed  can  train  you.,,^ 

\  at  full  pay  I     ^t/ 


.   -.T'j-**S*?^' 


i.,H«.E9«^'" 


It's  your  aptitude,  your  knowledge  of  engineering  principles, 
your  degree  in  engineering  that  count. 

Those-plus  the  opportunity  Lockheed  is  offering  you-are  all  you  need  for  a 
career  as  an  aircraft  engineer.  In  Lockheed's  special  program  for  engineering 
graduates,  you  may  go  back  to  school,  or  you  may  convert  to  aircraft  work  by 

doing-on-the-job  training.  But  whichever  it  is,  you  receive  full  pay  while  learning. 

But  Lockheed  offers  you  more  than  a  career.  It  offers  you  a  new  life,  in  an  area 
where  living  conditions  are  beyond  compare.  Outdoor  living  prevails  the 
year-'round.  Mountains,  beaches  are  an  hour  from  Lockheed. 

See  your  Placement  Officer  today  for  the  details  on  Locktieed's  Aircraft  Training  Program 
for  engineers,  as  well  as  the  better  living  conditions  in  Southern  California. 

If  your  Placement  Officer  is  out  of  the  illustrated  brochures 
describing   living   and  working  conditions  at  Lockheed, 
write  M.  V.  Mattson,  Employment  Manager. 


^r'r//r'rr/^.. 


raft  Corporation 


Burbank,  California 


This  Plane  made  History 


The  P-38  Lightning     first  400  mile 
per  hour  fighter-interceptor,  the 
■fork-tailed  Devil"  that  helped 
win  World  War  II. 


This  Plane  is  making  History 


The  Super  Constellation  -  larger,  faster, 
more  powerful;  the  plane  that  bridges 
the  gap  between  modern  air  transport 
and  commercial  jet  transport. 

This  Plane  will  make  History 


The  jet  of 

the  future- the  plane 

you  will  help  create— 

belongs  here. 


This  plane-  which  exists  only  in 
the  brain  of  an  engineer  like  yourself 
-  is  one  reason  there's  a  better 
future  for  you  at  Lockheed.  For 
Lockheed  will  always  need  engineers 
with  ideas,  engineers  with 
Imagination,  engineers  who  build 
the  planes  that  make  history. 


APRIL,   1953 


49 


UNIVERSITY  OF  ILLINOIS 


CHICAGO   UNDERGRADUATE  DIVISION 


OIL  IN  THE  BASIN 


by  Daniel  J.  McGowan,  I.E.  '55 


Each  disco\c'rv  ot  a  technical  tioiiticr 
has  bffii  accompanied  by  trenKMuious 
opportunities  ever  since  man  began  to 
discover  such  frontiers.  And  equalh 
true  is  the  fact  that  few  people  recog- 
nize the  value  of  a  discovery  when  it  is 
made.  This  article  is  intended  to  present 
you  with  information  on  a  recent  dis- 
covery, and  it  is  your  author's  desire 
that  you  exploit  it  fully. 

(leography  books  describe  the  great 
plains  states  as  sparsely  populated  farm 
lands.  The  people  who  live  there  de- 
pend upon  the  whims  of  weather  for 
their  existence.  In  times  of  drouth  those 
acres  become  arid  miles  of  burned  wheat 
and  suffocated  flax.  In  winter  they  are 
buffeted  by  high  winds  and  extreme 
temperatures  and  are  buried  annually  by 
tons  of  snow.  And  yet  there  is  some- 
thing worthy  of  that  area,  for  below  the 
sometimes  seared  farmlands  is  one  of 
the  greatest  oil   fields  in  the  world ! 

The  region  is  called  VVilliston  Hasin 
because  it  centers  upon  Williston,  North 
Dakota,  (in  the  northwest  corner  of  the 
state).  (Geologically,  the  Williston  Ha- 
sin is  a  huge  underground  structural  de- 
pression, occupying  the  western  two- 
thirds  of  North  Dakota,  overlapping  in- 
to eastern  Montana  and  parts  of  South 
Dakota  and  stretching  into  Saskatche- 
wan and  Manitoba.  The  depression  is 
mainly  of  the  Cretaceous  system  over- 
lain by  strata  of  Tertiary  system  carry- 
ing numerous  lignite  seams.  (See  ac- 
companying table.) 

Less  than  three  years  ago  it  was  only 
suspected  that  gas  and  oil  in  commercial 
quantities   could   be   found    in   Williston 


Map  of  the  Williston  Basin  which 
occupies  parts  of  North  and  South 
Dakota,  Montana,  Saskatchewan 
Manitoba. 


Basin.  Today  that  neighborhood  is  be- 
ing converted  into  a  major  producer  of 
petroleum.  Three  years  of  work  changed 
a  general  area  into  a  place  on  the  map 
with  more  than  174  producing  wells  and 
20  new  oil  fields. 

The  first  well  was  brought  in  Jul\ 
13,  1951,  in  a  barnyard  by  the  Amera- 
da Petroleum  Corporation.  This  event 
flashed  a  signal  to  the  entire  oil  industry 
and   within  hours  the  streets  of  Willis- 


SYSTEM 


SERIES 


FORMATION 


THICKNESS 

(feet) 


CHARACTER 


bellow   sandstone   with 


Fox    Hills    Sandstone         85-  200 


Crct,iceoiis         McmtaiKi 


Tertiarv  Eocene 


1070-1 950   -I 


[  marine  shells 

f  Blue   shale   with   marine 


White    River 


40-  400   -i 


marine    shells 
I  Coarse    sandstone    with 


I  pehbles  and   (lav 

(  Cannonliall    and    fresh 

I  water  limestone 


A  segment  of  the  table  prepared  by  Arthti 
University  of  North  Dakota.  It  presents  geo 
Basin,  where  oil  was  discovered  in  jnly  of  IV 


Leonard    for   the    Otiartrrly   Reviriv   of   the 
logical    information    on    part    of    the    \^'ilIiston 


ton  were  crowded  with  wildcatters, 
lease  buyers  and  those  who  wanted  to 
"get  in  on '  the  ground".  Within  days 
thousands  of  acres  of  land  were  under 
oil  and  mineral  lease  to  petroleum's  lead- 
ers. t)il  boom  fever  indeed  ran  high. 

What  followed  in  later  months  is  re- 
corded in  the  journals  of  industry. 
Prices  of  stocks  in  oil  soared  and  even 
Wall  Street  held  its  breath  at  the  turn 
of  events.  Capital,  labor  and  technical 
ability  poured  into  the  area  and  more 
oil  gushed  out. 

Total  production  in  the  state  of 
North  Dakota  alone  for  the  period  from 
January  1,  1952  to  November  30,  1952, 
amounted  to  1,249,094  barrels  of  oil. 
1951  was  a  year  of  discovery;  1952 
showed  promise  of  immense  develop- 
ment. An  estimated  $34,()()0,()00  was 
spent  for  geophysical  work  on  the  U.  S. 
side  of  the  Rasin  in  1952.  During  that 
year,  operators  drilled  240,035  feet  of 
wildcat  wells  at  a  cost  of  more  than 
$2,500,000  in  South  Dakota. 

Standard  (^il  of  Indiana,  recognizing 
the  potentialities  of  Williston  Basin, 
will  begin  construction  next  May  of  a 
3  0,00  0    barrel-per-day    refinery.    The 
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THE  DU  PONT 

DIGEST 


A  GROWING  FIELD  — 

Instrumentation 

Modern  manufacturing  trends  at  Du  Pont  bring 
ever-increasing  opportunities  for  technical  men 


Do  you  think  of  instrumentation  as 
applying  only  to  work  in  electricity 
and  electronics? 

Or  would  you  also  include  prob- 
lems in  chemical  processing,  mate- 
rials of  construction  and  materials 
handUng,  as  well  as  application  of 
equipment  —  both  mechanical  and 
hydraulic — for  measurement  and 
control  systems? 

At  Du  Pont,  instrumentation  is 
applied  to  widely  diverse  areas  of 
manufacturing  operations.  It  calls  for 
many  different  technical  back- 
grounds. In  a  typical  instrument 
group  there  may  be  men  whose  formal 
training  has  been  in  mechanical, 
chemical,  electrical  or  metallurgical 
engineering,  or  in  physics,  etc. 


Instrumentation  is  becoming  more 
and  more  important  in  the  chemical 
industry.  In  fact,  many  of  today's 
processes  and  products  would  not  be 
possible  without  modem  measure- 
ment and  control  systems.  The  trend 
toward  continuous  processes  means 
challenging  and  constantly  increas- 
ing opportunities  for  instrumenta- 
tion men. 

Du  Font's  instrument  program  in- 
cludes research,  development,  design, 
and  supervising  installation  of  proc- 
ess control  equipment.  Some  of  the 
work  is  done  in  the  central  Engineer- 
ing Department  at  Wilmington. 
However,  most  of  the  major  plants 
across  the  country  now  have  their 
own  organized  instrument  groups. 


./(I,  U.S.  in  M.E.,  I'urdue  ••/«. 
^nhly  of  an  experimental  control 


So  you  may  visualize  the  scope  and 
diversity  of  the  work,  here  are  ex- 
amples of  instrumentation  recently 
developed  and  designed  by  Du  Pont 
technical  men: 

1.  A  device  to  measure  flow  of  approxi- 
mately 30,000  lbs.  per  hour  of  gas  at 
more  than  10,000  p.s.i.  To  give  1.2 'o 
accuracy  and  be  responsive  to  flow- 
changes  of  five  cycles  per  second. 

2.  A  device  to  monitor  continuously 
1200  similar  temperatures.  Equipment 
to  record  temperature  and  sound  alarm 
at  a  deviation  of  1°C.  from  desired  point. 

3.  An  automatic  control  system  to  main- 
tain a  predetermined  pressure-tempera-, 
ture  relation  in  a  large-batch  autoclave 
during  spontaneous  reaction  between 
two  chemicals. 

Thus  it  can  be  seen  that  Du  Pont 
instrumentation  is  limited  to  no  single 
avenue  of  engineering.  Men  with  an 
aptitude  for  the  work  get  exjjerience 
in  many  phases  of  the  Company's 
technical  activities — and  an  excellent 
background  for  positions  in  manage- 
ment and  administration. 


ASK  FOR  "Chemiial  Kngineers  at 
Du  I'lmt."  New  illustrated  booklet  de- 
scribes initial  assignments,  training  and 
paths  of  promotion.  Just  send  post  card 
to  E.  I.  du  Pont  de  Nemours  &  Co. 
(Inc.),  2521  Nemours  Building,  Wil- 
mington, Delaware. 


MWB 


Fred  R.  Struder,  li.  Metal  W.,  Rensselaer  P. I. 
*50,  examines  a  pressure  strain  recorder  with 
Allen  R.  Furbeck,  E.E.,  Princeton  '39. 


Richard  G.  Jackson,  />  .S'.  in  Ch.K..  Columhia 
'42.  and  Gregory  L.  Laserson.  Ph.D.  in  .\l.E., 
Columbia  '49,  test  an  infrared  gas  analyzer. 


BETTER  THINGS  FOR   BETTER   LIVING 

.  .  .  THROUGH  CHEMISTKY 


Watch  "Cavalcade  of  America,"  on  Television 
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works  is  to  be  locati-J  about  three-quar- 
ters of  a  mile  north  of  Maiulan,  Nortli 
Dakota  on  a  900  acre  site.  I'riiicipal 
products  to  be  manufactured  there  are 
gasohne,  kerosene,  heater  oil,  diesel  fuel, 
furnace  oil,  power  fuel,  and  industrial 
fuel  oil.  Products  will  be  shipped  from 
the  refinery  by  rail,  truck,  and  thru  a 
products  pipeline  to  Moorhead,  Minne- 
sota. At  Moorhead  a  connection  will  be 


made  with  .Sr.imiard's  northwest  prod- 
ucts pipeline  (irifiinatni;;  at  W'iutinf;, 
Indiana. 

When  completed  h\  1'>.SS,  tlie  refin- 
ery will  include  modern  equipment  for 
crude  oil  distillation,  catalytic  cracking, 
pohmeri/.ation,  vapor  recover)',  finish- 
ing, and  shipping. 

As  1  saiil  before,  tliis  disco\ery  pre- 
sents    tremendous    oppiiitunities     to     us, 


tor  here  is  an  entirely  new  technical 
area  still  in  its  formative  stages.  Willis- 
ton  Basin  is  a  pretty  displa>'  as  it  grows 
today,  because  it  will  need  engineers, 
all  kinds  of  them;  chemists,  to  do  old 
jobs  and  research  in  new  fields  involving 
petro-chemical  techniques;  businessmen 
and  executives  to  administer  operations; 
and   thousaruis  to  keep  the  econonu'  go- 


I  SPEAK  MY  PIECE 

by  Walter  G.  Olesky,  L.A.S.,  Pre-Journalism 


\'ou  engineers!  \'ou  in\entors!  Have 
you  ever  stopped  to  think  of  the  prob- 
lems, of  the  social  consequences  evolxet! 
from  your  hruin  children/  Right  now 
one  of  your  progeny  —  namely  77  — 
is  being  condemned  daily.  This  robot, 
this  monster  has  became  the  whipping 
boy,  the  alibi,  the  excuse  and,  at  once, 
the  cause  of  many  of  our  personal,  local 
.-mil  public  ills  —  homework  .  .  .  house- 
work .  .  .  chores  .  .  .  bedtime  .  .  .  juve- 
mie  delinquency  and  crime  .  .  .  just 
watch  the  papers!  As  an  "embr\o" 
jouin.ilist,  ma\-  1  contribute  my  piece? 

How  is  television  influencing  the 
youth  of  America?  What  are  the  social 
consequences  of  television  ?  The  answer 
is  relatively  simple. 

One  growing  problem,  however,  is 
television's  time-consumption  without 
sufficient  educational  reward.  You  may 
argue  that  this  is  problematical  onl>  to 
the  indiscriminate  viewer. 

Television  has  made  constant  ad- 
\ancement  in  its  effort  to  supplement 
r  o  u  t  i  n  e  entertainment  programming 
with  educational  fare.  With  the  birth 
of  television  channels  devoted  entirely  to 
education,  educational  programming 
seems  even  closer  to  becoming  a  reality. 

Meanwhile,  worthwhile  selection  is 
the  responsibility  of  every  person  old 
enough  to  choose  his  TV  entertainment 
discriminately ;  it  is  also  the  responsibili- 
ty of  parents  to  control  the  selection 
of  TV  shows  for  children. 

There  are  scores  of  worthwhile  TV 
shows  regularly  that  are  interesting  and 
instructive,  concerned  directly  and  in- 
ciilentally  with  the  broad  task  of  educa- 
tion. The  viewer  can  sprinkle  his  diet  of 
murder,  pathos,  comedy,  and  dry-gulch- 
ing  with  a  nightly  side-dish  of  educa- 
tional TV  if  he  wishes. 

It  is  difficult  to  see  the  scandalous 
implication  of  a  major  Chicago  news- 
paper's survey  of  Christmas  shows  for 
children,  which  counted  an  appalling 
munber     of    murders    offered     to     ciiild 


viewers.  Couhln't  that  survey  be  taken 
at  any  time  durnig  the  \ear  with  result- 
ant figures  of  murders,  lynchings,  fist- 
fights,  and  suicides?  If  parents  are  ap- 
palled as  such  news,  they  should  be  in- 
terested enough  to  take  a  hand  in  the 
selection  of  programs  which  their  chil- 
dren \iew,  and  insist  upon  a  well-bal- 
anced diet  of  television  viewing,  both 
constructive   and   entertaining. 

For  me  there's  nothing  wrong  in 
watching  my  favorite  blood-and-thunder 
dramas  on  television.  We  college  old- 
sters who  can  remember  radio  used  to 
listen  to  the  same  old  blood-and-thunder 
blueprint  stories  (and  a  lot  of  us  imag- 
ined the  gory  murders  a  lot  better  than 
they  show  us  on  TV  )  ;  so  far  no  one 
has  attributed  m>'  retarded  mentality  to 
poor  old  radio. 

The  curse  of  television  is  in  the  lazy 
fellow  it  makes  me.  Naturalh  I'm  justi- 
fied in  getting  my  first  few  months' 
worth  out  of  TV.  Hut  that's  the  ilanger- 
ous  time.  That's  the  time  during  which 
my  habits  are  formed.  That's  the  best 
time  to  decide  what  my  TV  future  will 
be — chained  to  it?  —  Can  father  watch 
the  good  shows,  and  become  too  relaxed 
to  turn  it  off  when  the  dull  shows  come 
on  ?  Is  he  going  to  forget  his  hobbies 
of  building  or  repairing  things,  or  read- 
ing a  book  about  something  he  always 
wanted  to  know? 

Can  mother  keep  up  with  "(iuiding 
Light"  a^^l  "Hawkins  Falls,  pop. 
0,200"  and  her  baking,  mending,  ;uul 
ironing  at  the  same  time?  Does  mother 
turn  TV  into  her  baby  sitter? 

What  of  the  children?  Television  is 
taking  away  the  play  habits  of  children. 
Outdoor  games  are  being  discarded  in 
favor  of  parlor  watching.  Summer 
streets  are  too  often  barren  of  roller 
skaters,  marble-pla\ers,  hop-scotchers, 
winter  streets  too  often  barren  of  belly 
floppers  and  snow-ball  fighters.  Parlor 
pallor  anil   lethargy  stalk  the  house. 

Television   is  a    thief,   walking  boldly 


into  living-rooms,  stealing  imagination, 
\italit\-  and  time.  If  we  tlon't  defend 
ourselves  by  discriminate  viewing,  we 
might  as  well  get  out  the  popcorn  and 
liadded  pillows  and  call  it  a  (hi\'. 

In  the  event  that  vou're  asking  vour- 
self:  "What  IS  worthwhile  on  TV?", 
here  .'ire  a  fe\\'  suggested  shows.  All  of 
the  following  shows  cannot  be  good, 
but  they  are  an  effort  on  the  part  of 
TV  program  directors  to  satisfy  the 
"thinking"  mind  as  far  as  sponsors  will 
allow. 

From  a  pri\;ite  survey,  Sunday  is  the 
day  with  the  most  educational  TV 
shows.  Now  remember  that  the  man 
said  about  quantity  and  qualitv,  and 
find  the  shows  you  like  best. 

At  noon,  Sunday,  WNHQ  offers 
"Youth  Wants  To  Know",  with  dis- 
tinguished political  and  educational 
guests. 

"How  Does  Your  Garden  Grow," 
with  John  t^tt,  discussing  horticidtural 
de\elopments,  such  as  "(irowing  Plants 
Inder  Fluorescent  Light",  WNBQ,  1 
p.  m. 

"American  Forum  of  the  Air",  dis- 
cussion of  political  issues,  WNBQ,  1  :30 
p.  m. 

"Omnibus"  (Ford  Foundation  Work- 
shop )  takes  you  into  the  realm  of 
world-interest,  froin  Shakespeare  to 
Lincoln,  old  movies  of  the  Wright 
Brothers'  early  flights,  and  new  movies 
of  helicopters  in  war,  etc.,  WNBQ, 
•^  :,iO  -S  p.m. 

"Meet  the  Press",  interviews  with 
notables,  WNBQ,  5  p.m. 

Edward  R.  Murrovv's  "See  It  Now" 
(taking  vou  inside  USA  and  around- 
the-world),  WBKB,  5:30  p.m. 

"Press  Conference",  panel  interviews, 
W(^,N-TV,  6:30  p.m. 

"Victory  At  Sea",  film  series,  story 
of  sea  power  during  World  War  II, 
WNBQ,  9:30  p.m. 

Monday  begins  a  five-day  TV  trip 
to    Chicagoland    colleges    with    "Illinois 
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Another  page  for 


YOUR  BEARING  NOTEBOOK 


Largest  two-crawler  shovel 
keeps  going  on  TIMKEN  bearings 

Designed  to  meet  the  trend  toward  larger  excavating  and 
hauling  units,  Marion  Power  Shovel  Co.,  built  a  new  10- 
cubic  yard  191-M  shovel  with  a  production  potential  of 
over  600,000  yards  a  month.  To  keep  it  on  the  job  every 
day  of  the  month  with  minimum  maintenance,  Marion  en- 
gineers equipped  it  with  Timken"^  tapered  roller  bearings 
at  all  vital  points.  Timken  bearings  carry  radial  and  thrust 
loads  in  any  combination.  Their  true  rolling  motion  and 
smooth  finish  practically  eliminate  friction.  By  keeping 
housing  and  shaft  concentric,  they  make  closures  more 
effective.  Lubrication  time  and  costs  are  cut. 


All  loads  are  the  same  to 
a  TIMKEN  bearing 

The  tapered  design  of  cup,  cone  and  rollers  of  Timken 
bearings  enables  them  to  take  radial  loads,  thrust  loads,  or 
any  combination  of  the  two  from  any  direction.  Timken 
bearings  do  away  with  the  need  for  auxiliary  thrust  bear- 
ings or  plates.  They  simplify  design,  cut  costs,  save  space. 


TIMKEN 


TAPERED  ROLLER  BEARINGS 


Want  to  learn 
more  about  bearings? 

Some  of  the  engineering  problems  you'll  face 
after  graduation  will  involve  bearing  applica- 
tions. If  vou'd  like  to  learn  more  about  this  phase 
of  engineering,  we'll  be  glad  to  help.  For  a  copy 
of  the  270-pagc  General  Information  Manual  on 
Timken  Bearings,  write  today  to  The  Timken 
Roller  Bearing  C!ompany,  Canton  6,  Ohio.  And 
don't  forget  to  clip  this  page  for  future  reference. 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  a=)  THE  TIMKEN  TAPERED  ROLLER  ^ 
BEARING  TAKES  RADIAL  ^  AND  THRUST  -D-  LOADS  OR  ANY  COMBINATION  ^^ 
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Tech".  WHKH,  2:M)  p.m. 

"  [ohns  Hopkins  Science  Review", 
\V(";N-'rV.  7:30  p.m. 

"Dr.  Kixum",  for  the  househoii!  };eiii- 
us,  WENR-TV,  10:30  p.m. 

Tuesday  continues  the  eilucation.il 
series  from  "Lake  Poorest  College", 
WHKM,  2:30  p.m. 

"Lite  Is  Worth  Iviving",  the  best  ot 
the  general  education  shows  on  TV, 
deserves  special  consideration  from  view- 
ers because  its  star,  Bishop  Fulton  J. 
Sheen,  credits  viewers  with  having 
enough  mental  power  to  follow  him 
through  non-political,  non-sectarian,  but 
Christian  education.  VV(iN-TV^,  7  p.m. 

"What's  the  Great  Idea",  WRKI?, 
7  p.m.,  brings  demonstrations  of  new 
inventions  to  the  TV  audience. 

"Wisdom  of  the  Ages",  WGN-TV, 
<S  :30  p.m.  speaks  for  itself. 

Wednesdav's  oidv  offer  is  "Loyola 
University".  WHKH,  2:30  p.  m. 

Thursday's  only  offer  is  "Univer- 
sity of  Illinois",  WHKH,  2:30  p.m. 

Friday,  "Roosevelt  College",  WHKH 
2  :30  p.m. 


"Walt's  Workshop",  a  popular  long- 
run  TV^  siiow  with  Walter  Durbabn, 
instructs  viewers  in  w  o  o  <!  craft, 
WNHQ,  7:3(1  p.m. 

"The  World  Is  Yours",  travel  show, 
whets  the  appetite  by  movies  of  places 
like  rile  Indies,  Rio,  New  Orleans,  etc.. 
done  in  good  st\le  with  smooth  lectures 
,ind  appropriate  background  nuisic. 
WCN-TV,  8:30  p.m. 

Saturday  is  represented  b\'  "Farm 
and  Home  Time",  WHKH,  12  noon. 

"Jet  Pilot"  brings  the  intricacies  of 
:i\iation  d  o  vv  n  to  hnnien's  t  e  r  m  s, 
WNHQ,  5:30  p.m. 

(\Ve  hesitate  to  adil  "Mr.  Wiz- 
ard", but  for  the  kiddies,  Don  Herbert 
masters  the  magic  of  science;  WNHQ, 
6  p.m. ) 

"Farm  Town,  U.S.A.",  WHKH, 
S:3()  p.m.  rounds  out  Saturday's  fare, 
and  completes  a  week's  educational  tele- 
vision  offerings. 

Try  some  of  tho.se  on  your  TV  dial, 
and  if  you  don't  like  any  of  them,  then 
take  out  the  popcorn  and  padded  pil- 
lows, and  sa\e  a  seat  for  me. 


The  Gullible  Public 
and  TV 

by  Ronald  Swallow,  E.  Physics  '56 


The  qualitN  of  many  TV  sets  is 
sharply  declining.  In  recent  years  be- 
cause of  strict  competition  and  public 
demand  for  a  "cheaper"  set,  manufac- 
turers have  been  forced  to  "cut",  that 
is,  reduce  the  number  of  parts.  As  a  re- 
sult, the  parts  are  overworked,  and 
tube  and  circin't  failures  are  twice  as 
frequent  as  they  were  only  a  few  years 
back. 

During  the  first  \ears  of  the  TV^  in- 
dustry, a  set  was  a  masterpiece  of  scien- 
tific know-how.  A  set  was  designed  to 
perform  for  years  without  trouble.  Not 
only  were  its  electrical  circuits  designed 
under  mathematical  calculations,  but 
little  room  was  left  for  improvement 
on  design.  The  tubes  performed  their 
functions  well  within  their  range  of  safe 
operation.  No  expense  was  spared  to 
give  the  best,  clearest  and  sliarpest  pic- 
ture on  the  screen. 

The  pioneers  in  the  manufacturing  f)f 


TV  sets  had  little  competition  durnig 
the  first  year.  Their  sets  were,  of  counse 
expensive ;  but  they  were  good  sets.  One 
by  one  their  former  competition  in  radio 
switched  to  the  TV  industry,  and  before 
long  the  market  was  full  of  different 
makes  and  models.  Each  manufacturer 
produced  a  set  slightly  cheaper  than  his 
competitors  and  did  so  by  leaving  out 
one  or  two  parts  without  apparenth 
affecting  their  function.  This  cutting 
lias  been  going  oti  for  years  and  the  re- 
sult is  beginning  to  show  up  on  the  op- 
eration of  the  set. 

A  manufacturer  can  "cut  "  on  the 
number  of  parts  in  his  set  in  various 
ways.  He  may  redesign  several  circuits 
by  letting  one  tube  do  the  work  of  two. 
This  is  the  most  comn^ion  way  of  reduc- 
itig  the  price  of  a  set  although  the  func- 
tion of  the  set  is  not  affected  to  any 
noticeable  extent.  After  a  \ear  has 
passed,  however,  the  trouble  begins.  Not 


(inl\  do  the  o\ ciworked  tubes  go  out 
one  by  one,  but  most  of  the  parts  in  the 
circuit  have  shifted  in  their  respective 
\alues  causing  the  set  to  be  "sensitive" 
to  operate.  The  picture  becomes  wavy 
aiul  unstable.  This  trouble  could  have 
been  prevented  by  an  Automatic  Gain 
Control  circuit  which  strengthens  the 
impulse  signals  that  hold  the  picture 
stiff  and  straight.  The  circuit,  however, 
is  usu.ilh'  left  out  because  the  wavy  con- 
dition does  not  start  causing  trouble  till 
the  maruifacturer  is  free  of  financial 
or  guarantee  relations  with  his  custom- 
er. Consequently,  Luiless  the  maker  has 
unusual  pride  in  his  product,  he  does 
not  seem  to  have  obligation  to  account 
for  and  to  correct  this  difficulty. 

Tube  cutting  is  first  started  in  the 
low-voltage  supply  circuit.  In  the  well- 
designed  sets  two  power  tubes  are  re- 
quired to  change  the  AC  voltage  from 
the  low-voltage  transformer  to  DC.  In- 
stead, one  tube  is  used.  Lately,  selenium 
rectifiers  are  being  used  —  not  only  to 
replace  the  remaining  tube  —  but  to 
eliminate  the  $15.00  low  voltage  trans- 
former. However,  the  filaments  of  all 
the  tubes  that  had  previously  received 
their  \oltage  from  the  low  voltage  trans- 
former, consequently  had  to  be  hooked 
up  in  series  across  the  110  AC  line. 
Under  such  conditions  the  tubes  too 
often  have  a  tendency  to  burn  out.  In 
.•rldition,  the  selenium  rectifiers  in  many 
s;'ts  fail  within  a  couple  of  years,  giving 
the  owner  a  fairly  high  repair  bill  ;  had 
the  transformer  been  used  with  a  recti- 
fying tube,  it  would  have  cost  him  per- 
haps half  as  much. 

Another  common  area  for  tube  cut- 
ting is  in  the  high-voltage  circuit.  Where 
two  expensive,  more  durable  tubes  had 
been  used,  one  less  expensive  and  less 
durable  is  transplanted.  One  of  the  most 
common  tube  failures  in  a  TV  set  is 
this  tube.  By  making  this  change  in  the 
circuit,  the  manufacturer  is  able  to  save 
opproximately  $10.00  in  the  selling  price 
of  his  set.  In  the  long  run,  the  owner 
pays  $25.00  in  repairs. 

A  third  area  of  cutting  is  in  the  amp- 
lifying stages  where  the  weak  signal, 
picked  up  by  the  antenna,  is  greatly 
amplified  or  strengthened  to  the  point 
where  it  is  able  to  give  a  clear  and  sharp 
picture  on  the  screen.  In  this  case  sever- 
al tubes  are  left  out,  reducing  the  over- 
all amplification  of  that  particular  stage. 
Less  signal  means  less  picture  detail. 
However,  to  the  average  buyer  a  new 
TV  set  picture  looks  just  like  any  other 
and  only  the  price  .seems  to  affect  him. 

The  remaining  tubes  in  the  amplify- 
ing stage  are  usually  overloaded  in  order 
to  assure  their  proper  function.  If  one 
tube  weakens  and  the  overload  is  not 
:ible  to  make  up  for  its  drop  in  emission, 
the  whole  stage  is  not  able  to  function 
until  the  tvibe  is  replaced.  Pre\iously  the 
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A  MESSAGE  TO 

COLLEGE  ENGINEERING 

STUDENTS 

from  A.  C.  Moiiteilli,  \'icc  President 
1  (Jiargeiil  Engineering  ami  Research, 
Wcstinglioust  Electric  (.iir|H>ration 


There's  room  to  grow  at  Westinghouse 


It's  natural  that  you  sometimes  wonder  about  the 
"elbow  room"  in  the  field  of  engineering.  Even  though 
the  past  half  century  has  witnessed  great  technological 
developments,  they  are  only  a  prelude  to  the  things  to 
come.  \Vc  have  barely  scratched  the  surface  in  the 
fields  of  engineering  development  and  research.  And 
that,  most  certainly  for  you,  should  mean  there  is 
room  to  grow 

But  first  you  must  find  the  right  starting  point — a 
company  which  will  give  you  the  opportunity  you  want 
in   your  career.   Westinghouse  offers  )ou   this  kind  of 


you  CAN  BE  SU1^E...IF  ITS 

Westinghouse 


opportunity,  for  it  is  a  growing  company  in  a  dynamic 
field.  Energy  is  our  lousiness.  Here  at  Westinghouse,  well 
planned  orientation  and  training,  continued  education, 
position  rotation,  and  management  development  arc  all 
offered  to  provide  you  a  favorable  climate  in  which 
to  grow. 

To  those  who  are  prepared  and  willing — \\hether 
inclined  toward  research,  engineering,  manufacturing  or 
sales — opportunities  with  Westinghouse  are  limitless. 


For  information  on  career  oppor- 
tunities at  Westinghouse,  consult 
Placement  OITiccr  of  your  Uni- 
versity, or,  send  for  our  34-page 
book.  Finding  lour  Place  in  Industry. 

Write: 

Mr.  L.  J.  Diinlap 

District  Educational  Co-ordinator 

Westinghouse  Electric  Corporation 

Merchandise  Mai  t  Plaza 

Chicago  54,  Illinois 


APRIL,   1953 


55 


tubi-s  in  wfll-designeil  sets  wi-ri-  able  to 
drop  ott  in  emission  to  the  point  where 
they  were  nearly  ileail,  and  still  lurution 
satisfactorily. 

The  lack  ot  "real  life"  detail  pictures 
on  all  TV  sets  is  not  the  fault  of  the 
manufacturers.  The  detail  of  the  picture 
is  determined  b\  the  number  of  hori- 
zontal lines  across  the  .screen.  Original!) 
experimental  TV  sets  were  designed 
with  twice  the  number  of  lines  across 
the  screen  and  therefore  twice  the  de- 
tail. The  FCC  (the  Federal  Communi- 
cations Commission)  set  up  a  standard 
by  which  there  would  be  less  picture 
detail.  The  reason  for  this  is  that  the 
picture  detail  or  the  number  of  lines 
across  the  .screen  is  directly  proportional 
to  the  band  width  of  high  radio  frequen- 
cies required  for  each  TV^  chatuiel.  In 
order  to  have  twice  the  detail  that  we 
have  today,  manufacturers  and  transmit- 
ting stations  would  find  it  necessary  to 
use  a  band  width  of  9  megacycles  rather 
than  the  present  4.5.  This  would  reduce 
the  number  of  channels  by  half.  Since 
4.S  megac\cles  gi\e  us  13  channels. 
9  would  permit  only  f).  However,  it  will 
not  be  long  before  the  UHF  (Ultra 
High  Frequency)  stations  start  broad- 
casting. They  will  permit  the  opening  of 
40  more  chaiuiels ;  thereby  the  FCC  can 
double  the  picture  detail  on  TV  sets. 
At  present  this  is  only  a  possibility. 

We  cannot  accuse  the  manufacturers 
of  complete  guilt  in  this  let-down  in  the 
quality  of  today's  average  TV  set. 
Manufacturers  are  responsible,  however, 
for  an  educational  program  (via  adver- 
tising) whereby  the  non-scientific-mind- 
ed public  can  learn  to  discriminate  by 
knowledge  as  well  as  by  price.  Only  by 
such  ethical  procedure  can  scientists  pro- 
tect their  inventions  and  give  to  Ameri- 
cans the  best  that  electronics  can  offer. 


A  first  grade  teacher  fresh  from  col- 
lege was  taking  over  class  for  the  first 
time.  Upon  entering  the  class  she 
noticed  a  nasty  word  on  the  blackboard. 
(Signed  only  by  the  Phantom).  She 
didn't  know  what  to  think  or  do.  So 
she  said,  "Now  children  let's  fold  our 
little  hands,  put  them  on  our  little 
desks,  and  put  our  little  heads  down  on 
the  desk.  Then  the  person  who  wrote 
this  word  on  the  blackboard  will  come 
up  and  erase  it."  So  they  all  folded 
their  little  hands,  and  put  their  little 
heads  on  their  desks.  .All  was  quiet  for 
a  short  spell,  then  there  was  a  thump, 
thump,  thump,  thump  of  little  feet,  a 
pause,  and  a  thump,  thump,  thump  of 
little  feet  going  back  to  the  desk.  After 
everything  was  quiet  again  the  teacher 
said,  "Now  let's  see  if  the  word  has 
been  thoroughly  erased."  So  they  all 
looked  to  the  board.  Much  to  their 
surprise  they  found  written  there,  a 
nastier  word,  and  "The  P  h  a  n  t  o  m 
strikes  again." 


We  Take 
What  We 
Can  Get" 


by  Wallace  Snyder  and 
Robert  Schultz,   E.E.   '56 


1  he  |XTS(innel  nianagei"  of  :i  coni- 
|ian\  which  annually  hires  hundreds  of 
engineering  graduates  recently  stated, 
"We  take  what  we  can  get."  Today, 
where  trained  manpower  is  concerned, 
industry  can  not  afford  to  be  proud. 
The  fact  that  industry  is  suffering  from 
a  lack  of  trained  engineers  and  scientists 
is  luiiversally  realized.  Industr>'  needs 
.lO.IKIII  new  engineers  every  year  for 
normal  replacement  and  growth.  In 
1951,  there  was  a  shortage  of  60,()(K) 
engineers.  This  condition  is  expected  to 
continue  for  several  years. 

Due  to  industry's  ever-increasing  de- 
mands, and  this  present  shortage  of  en- 
gineers, our  chances  for  a  job  after 
graduation  are  practically  assured.  Even 
the  man  at  the  bottom  of  the  class,  in 
most  cases,  find  an  excellent  position. 
Our  future  looks  bright  if  we're  con- 
cerned only  with  getting  and  holding  a 
job. 

However,  most  of  us  feel  that  merely 
getting  a  job  and  receiving  a  check  every 
week  is  not  sufficient.  We  want  to  "go 
somewhere"  in  the  engineering  field. 
We  want  promotions,  salary  increases, 
or  even  an  occasional  pat  on  the  back. 
We  want  to  climb — not  plod  along  in 
a  rut. 

The  obvious  questions  at  this  point 
is:  What  qualifications  are  necessary 
to  achieve  a  reasonable  amount  of  suc- 
cess as  an  engineer?  To  answer  this  it 
is  necessary  to  know  what  industry  ex- 
pects of  the  new  engineer. 

Technical  ability  is  an  indispensible 
quality.  It  is  the  basis  on  which  most 
engineers  are  hired  and,  in  later  years, 
it  will  prove  to  be  one  of  the  determin- 
ing factors  toward  advancement.  It  is 
usually  the  man  with  the  well-rounded 
background  in  physics,  mathematics,  and 
engineering  principles  who  advances 
quickest.  Narrow  specialization  in  a  par- 
ticular field  of  engineering  is  not  recom- 
mended by  industry  since  the  \ersatility 
of  the  new  engineer  is  too  limited.  In- 
dustry desires  men  whose  technical  back- 
ground provides  a  firm  foundation  for 
a  technical   ahilit\    which   increases  with 


the  passing  of  time.  Perhaps  this  ac- 
counts for  on-the-job  training  programs 
in  main   of  the  larger  companies. 

1  he  abilitv  to  write,  read,  and  speak 
effecti\el\  is  deemed  valuable  in  engin- 
eering as  well  as  in  other  fields.  Since 
the  engineer  works  with  people  in  addi- 
tion to  objects,  he  must  be  able  to  ex- 
|iress  himself  clearly  and  accurately  at 
all  times.  Ideas  without  the  ability  to 
communicate  are  not  of  much  u.se.  As  a 
result,  most  industrial  personnel  men 
feel  that  English  and  literature  courses 
are  just  as  important  as  math  courses. 

The  knack  of  understanding  and  be- 
Hig  able  to  work  with  people  is  neces- 
sary- to  the  engineer.  For  this  reason  in- 
dustry beams  on  such  college  courses  as 
philosophy,  psychology,  and  similar  hu- 
manistic-social programs.  The  antago- 
nistic engineer  has  no  place  in  industry, 
regardless  of  his  technical  ability,  un- 
less he  plans  to  isolate  himself  in  the 
dark  corner  of  a  remote  laboratory.  Ob- 
viously the  qualities  of  co-operation  and 
understanding  cannot  be  fully  gained 
from  textbooks  and  lecturers.  Extra- 
curricular and  social  activities  help  to 
convert  classroom  facts  into  working 
knowledge. 

If  the  engineer  is  going  to  gain  pro- 
motion and  leadership,  he  must  be  will- 
ing and  able  to  assume  responsibility. 
(Otherwise,  he  will  find  that  he  stays  at 
his  job  while  engineers  with  less  senior- 
ity move  to  higher  positions.  Responsi- 
bility every  potential  engineer  can  prac- 
tice in  his  college  years.  Extra-curricu- 
lar activities  and  sports  by  themselves 
will  not  guarantee  success,  but  they  can 
gi\e  the  student  co-operatixe  and  lead- 
ership opportunities. 

Leadership  and  organizational  abili- 
ties are  recognized  essentials  to  a  bril- 
liant career  in  any  field.  These  charac- 
teristics are  high  on  the  list  of  traits  re- 
quired of  men  who  are  selected  for  man- 
agement in  industry.  Since  40';  of  man- 
agement is  recruited  from  the  ranks  of 
engineers,  can  we  afford  to  lo.se  a  chance 
or  a  moment  to  develop  these  cited  qual- 
ities? 

So,  in  these  days  when  industr\'s 
motto  is  "We  take  what  we  can  get,  " 
we  potential  engineers  are  virtualh'  as- 
sured of  jobs,  (jetting  the  job?  Where 
will  we  be  at  35?  at  45?  What  ruts  lie 
in  wait  for  us?  The  "side"  learning  and 
experience  in  leadership,  cooperation  and 
organization  can  make  or  break  the 
most  skilled  technician  in  engineering. 

7"/(i  pndiiuii;  rirli(lc  is  the  re- 
sult of  I  iiiifirctucs  iiitli  personnel 
men  at  the  Chie/igo  offires  of  Bell 
Telephone  nnd  I lallierafters  Radio 
C.orporiition.  Our  reading  deals 
ivith  (ienertil  Eleetrie  polieies  as 
icell  as  those  of  Allis-Chalniers. 
Dupont  and  the  Studehaker  (Corp- 
oration. 
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Richard  J.  Conway,  Lehigh  '51,  selects 
Manufacturing  Engineering  at  Worthington 


After  completing  his  general  training  which  brought  him  in 
contact  with  all  departments,  Richard  J.  Conway  decided  that 
manufacturing  engineering  was  his  field.  He  says,  "I  chose  the 
Manufacturing  Engineering  Department  after  completing  my 
general  training  at  Worthington  because  as  a  graduate  in  In- 
dustrial Engineering  I  can  learn  the  practical  aspects  of  my 
field  while  applying  theory  I  learned  in  college. 

"The  personnel  of  this  department  work  together  as  a  team 
toward  the  solution  of  the  numerous  problems  which  arise 
daily.  We  have  the  cooperation  of  all  other  departments  in  the 
corporation  in  getting  the  necessary  facts  pertinent  to  the  solu- 
tion of  these  problems.  In  the  course  of  our  day  it  may  be 
necessary  for  us  to  meet  the  Plant  Manager,  Chief  Engineer, 
Comptroller,  several  department  heads,  clerks,  foremen,  ma- 


FOR  ADDITIONAL  INFORMATION,  see  your  College 
Placement  Bureau  or  write  to  the  Personnel  and  Training 
Department,   Worthington  Corporation,  Harrison,  N.  J. 


chinists  and  many  others  throughout  the  company. 

"I  have  contributed  to  the  solution  of  many  problems  han- 
dled by  this  department  including  metal  spraying,  machining 
procedures,  purchasing  new  equipment  and  designating  proper 
dimensions  to  obtain  desired  fits  between  mating  parts. 

"I  enjoy  my  work  because  I'm  doing  the  work  1  want  and 
my  formal  education  is  being  supplemented  with  practical 
knowledge  gained  from  the  tremendous  wealth  of  knowledge 
available  to  me  at  Worthington.  I  know  from  personal  contact 
with  many  other  departments  in  the  Corporation  that  Wor- 
thinijton  can  and  w ill  find  their  young  engineers  a  spot  which 
will  give  them  the  same  opportunities  as  have  been  alTorded  me." 

When  you're  thinking  of  a  good  job,  think  liigh—lhink 
H'oilhiiii;/im. 


WORTHINGTON 


The    Sign    of   Value 
Around    the    World 
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An  open   letter  to  the  College  of  Engineering: 

Once  again  we  have  successfully  put  on  another  Engineering 
Open  House.  Thanks  to  your  efforts,  the  Open  House  was  a  real  suc- 
cess which  will  lead  1o  bigger  and  better  Open  Houses  in  the  future. 

Hundreds  of  people  spent  many  hours  working  on  the  Open 
House  this  year.  And  now  the  natural  question  arises,  "What  has 
been  accomplished  by  all  this  effort?"  The  answer  to  this  question 
are   many. 

High  school  students  hove  received  a  glimpse  of  what  engi- 
neering is,  and  can  better  choose  their  future  careers.  The  rest  of 
the  campus  has  been  shown  what  a  potent  force  the  College  of  Engi- 
neering  is  in  the  educational  system  of  the   University  of   Illinois. 

The  general  public  has  seen  the  vast  potential  of  engineering. 

Above  all,  you,  the  students  and  faculty  of  the  College  of  Engi- 
neering, have  worked  together  to  produce  an  exposition  of  which 
any  University  in  the  country  could  be  proud.  So  long  as  this  can 
be  done,  engineering  will  remain  a  living,  vital  force  at  the  Univer- 
sity of   Illinois. 

Sincerely, 

Bob   Schroder, 

General    Chairman, 

1953    Engineering    Open    House 


I 
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to  the 

ELECTRICAL 
ENGINEER 

or 

PHYSICIST 

with  an  interest  in 

RADAR 

or 

ELECTRONICS 


Hughes  Research  and  Development 
Laboratories,  one  of  the  nation's 
leading  electronics  organizations,  are 
now  creating  a  niiinher  of  new 
openings  in  an  important  phase  of 
their  operation. 


Here  is  tvhat  one  of  these  positions  offers  you: 


THE  COMPANY 

Hughes  Research  and  Development 
Laboratories,  located  in  Southern  Cali- 
fornia, are  presently  engaged  in  the 
development  and  production  of  ad- 
vanced radar  systems,  electronic 
^jmputers  and  guided  missiles. 

THE  NEW  OPENINGS 

The  positions  arc  tor  men  who  will 
serve  as  technical  advisors  to  govern- 
ment agencies  and  companies 
purchasing  Hughes  equipment— also  as 
technical  consultants  with  engineers  of 
other  companies  working  on  associated 
equipment.  YoLir  specific  job  would  be 
essentially  to  help  insure  successful  op- 
eration of  H  ughes  equipment  in  the  field. 


THE  TRAINING 

On  joining  our  organization,  you  will 
work  in  the  Laboratories  for  several 
months  to  become  thoroughly  familiar 
with  the  equipment  which  you  will  later 
help  users  to  understand  and  properly 
employ.  If  you  have  already  had  radar 
or  electronics  experience,  you  will  lind 
this  knowledge  helpful  in  your  new 
work  with  us. 

WHERE  YOU   WORK 

After  your  period  of  training— at  full 
pay— you  may  (I)  remain  with  the 
Laboratories  in  Southern  California  in 
an  instructive  or  administrative  capac- 
ity, (2)  become  the  Hughes  represen- 
tative at  a  company  where  our  equip- 


ment is  being  installed,  or  (3)  he  the 
Hughes  representative  at  a  military  base 
in  this  country— or  overseas  (single  men 
only).  Compensation  is  made  for 
traveling  and  moving  household  effects, 
and  married  men  keep  their  families 
with  them  at  all  times. 

YOUR  FUTURE 

In  one  of  these  positions  you  will  gain 
all-around  experience  that  w  ill  increase 
your  value  to  our  organization  as  it 
further  expands  in  the  field  of  electron- 
ics. The  next  few  years  are  certain  to 
see  large-scale  commercial  employment 
of  electronic  systems.  Your  training  in 
and  familiarity  with  the  most  advanced 
electronic  tecliniques  now  will  qualify 
you  for  e\cn  more  important  future 
positions. 


HUGHES 


Hoiu  to  apply: 


RESEARCH  AND  DEVELOPMENT 
LABORATORIES 

Scuntijic  and  KHginecring  Staff 

Culver  City,  Lou  Angeles  County,  California 


See  your  Phieeiuent  Office  for 
appointment  with  members  of  our 
Engineering  Staff  who  will  visit 
your  campus.  Or  address  your 
resume  to  the  Laboratories. 
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Above:  The  plan  of  Chicago  as  submitted  by  architects  from  the  Chicago 
Institute  of  Architects  working  with  the  University.  Below:  Control  room 
at  the  University  television  station.  Right:  Cameraman  demonstrating 
operation   of   a  television   camera. 


of 
(iOnteiii|)orary 
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Above:  University  of  Illinois  television  studio  and  control  room,  east  side 
of  the  stadium  in  the  East  Great  Hall.  Below:  Demonstration  of  opera- 
tions inside  the  control  room.  Left:  Modern  Dance  techniques  at  the 
Festival   of   Contemporary   Arts. 


Photos  by  Armond  Andre 
Met.  '56 

Technograph  Staff 
Photographer 
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NATCO  HAS  CHALLENGING  OPPORTUNITIES... 

FOR    DEVELOPMENT,  DESIGN,  SALES 

AND    INDUSTRIAL    ENGINEERS 


NATCO  is  a  recognized  leader  in  the  ma- 
chine tool  field,  having  passed  a  half  cen- 
tury of  loyal  service  to  industry. 

Each  NATCO  machine  is  individually 
engineered  to  our  customers'  exacting  re- 
quirements. Development,  design,  sales 


and  industrial  engineers  are  needed  to  help 
carry  on  this  exacting  work. 

To  accept  this  challenge,  you  are  invited 
to  contact  your  placement  office  or  the 
Personnel  Director  of  NATCO. 


National  Automatic  Tool  Company,  Inc. 


RICHMOND,  INDIANA 
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"yOPG  MAN'S 


WORLD 


M' 


IT'S    A    YOUNG 
MAN'S    COMPANY 


THrS    IS    NOT  A   "STATIC    WORLD" 

The  aircraft  world  is  a  rapidly  changing,  competitive  one.  In 
it,  youth  is  an  asset,  for  it  requires  a  young  flexible  mind  to 
visualize  the  practicality  of  today's  research  data  and  evolve 
from  it  the  aircraft  of  tomorrow.  It  is  this  type  of  vision  that 
has  characterized  the  achievements  of  the  McDonnell  engineer- 
ing team — a  team  that  places  the  accent  on  youth.  The  average 
age  of  M.A.C.'s  engineering  staff  is  thirty  years. 

WHAT    CAN    YOU    DO? 

^  ou  can,  as  many  other  graduates  from  your  school  have, 
become  a  M.A.C.  Engineer.  We  offer  you  not  just  a  job,  but  a 
full-tledged  engineering  assignment  that  will  challenge  your 
creative  ability.  There  are  a  variety  of  positions  available  in 
our  Airplane,  Helicopter,  and  Missile  Divisions  for  Engineer- 
ing, Mathematics,  and  Physics  graduates. 


You  can  live  in  beautiful  sub- 
urban St.  Louis  and  still  be 
near  the  McDonnell  plant  at 
Lambert  Field,  1 1  miles  from 
the  city.  Enjoy  the  comforts  of 
"county"  living,  with  easy  ac- 
cess to  "big  city"  shopping, 
entertainment,  medical,  and 
educational  facilities.  Our 
Housing  Representative  will 
assist  you. 


Build  Your  Future  With  A  Company  .  .  .  Young  In  Years,  Young  In  Spirit  And  Ideas 
For  more  information  about  our  company  and  our  community,  see  your  Placement  Officer. 
Ask  about  the  McDonnell  Graduate  Study  Plan  and  our  engineering  booklet  "Your  Future 
Has  Wings." 


LAWRENCE  A.  WEEKS 

Chif/ — Stress    Engineering — Airplanes 

(B.S.C.E.— Iowa  State  College— ■43) 

{M.S.  Applied  Mechanics 

Washington  U..  St.  Louis— '50) 

Larry  will 


M.A.C.  engineer.  His 
responsibilities   would   be   a 


CALVIN  J.  BLATTNER 

DcsiRTi  EngineeT — Missiles 
(B.S.A.E.-Notre  Dame  U.— '46) 
(M.S.  Applied  Mechanics 
Washington  U..  St.  Uiuis— '52) 
Cal  started  his  career  with  MAC. 
in   September    1946.   He  now  super- 
vises an  engineering  group  concerned 
with  dynamics  analysis  of  fire  con- 
trol systems.  Although  only  27.  he 
has  found  time  to  earn  his  Master's 
Degree  in  Applied  Mechanics. 


PAUL  T.  HOMSHER 

Project  Flight  Test  Eng:tT\eer — Airplanes 

iB.S.A.E.— Purdue— -45) 

Paul  has  been  a  member  of  our  Air- 
plane Engineering  statF  since  April 
1947.  He  is  now  Project  Flight  Test 
Engineer  on  the  FJH  Demon  air- 
plane. In  this  position  he  supervises 
several  other  engineers  nrtjgraming 
and  analy:ing  flight  test  data.  Paul  is 


30  1 


:  old. 


ROBERT  W.  FALCONER 

Design  Engineer — Helicopters 

(B.S.A.E.  -Univ.  of  Illinois— '48) 

Bob.  who  recently  celebratc-d  his  28th 
birthday,  joined  the  McDtinnell  team 
in  August  1948  as  an  Assistant  Re- 
search Engineer.  Presently,  he  is  in 
charge  of  the  jet  engine  design  for 
helicopters. 


Manufacturers  of  Airplanes  and  Helicopters  •  Post  Office  Box  516,  St.  Louis  3,  Missouri 
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TECHNOCRACKS 

edited  by  Phyllis  Krone  and  Freddi  Wallk 


A  man  was  pi-rclifd  atop  ot  one  ot 
Atlanta's  highest  buildings,  contemplat- 
ing suicide,  and  a  policeman  had  made 
his  way  to  the  roof  to  try  and  persuade 
the  man  not  to  jump.  "Think  of  your 
mother  and  father,  "  plea  d  e  d  the 
officer. 

"Haven't    any." 

"Think   of   your   wife   an<i    children." 

"Haven't    any.  " 

"Well,  think  of  what  your  girl  friend 
might  think." 

"I    hate    women." 

"All   right,  think  of  Robert  E.  Lee." 

"Who's   he]"' 

"Go  ahead  and  jump,  vou  damn 
Yankee!" 


For  the  first  time  in  her  life  little 
Nellie  watched  a  cat  carrying  her  kit- 
ten by  the  nape  of  the  neck. 

"Shame  on  \ou,  "  cried  the  youngster. 
"You  ain't  fit  to  be  a  mother.  You  ain't 
even  hardh   fit  to  be  a  father!" 


An  after  dinner  speaker  had  gone  on 
and  on  for  what  seemed  several  hours. 
Finally,  one  member  of  the  audience 
slipped  away  from  the  table  and  out  into 
the  hall.  There  he  met  a  fellow  ban- 
queter who  had  slipped  out  earlier. 

"Has  he  finished  yet?"  he  asked. 

"Yes,"  replied  the  one  who  had  just 
come  out,  "a  long  rime  ago,  hut  he 
won't  stop.  " 

Little  Patricia  was  watching  her 
mother  apply  cold  cream  to  her  face, 
and  asked,  "What's  that  for,  .Mommie?" 

\Lither  answered,  "W'ln.  this  is  to 
make  me  beautiful." 

After  the  cold  cream  had  been  re- 
moved with  tissues,  Patricia  sadly  re- 
marked,  "Didn't   work,   did   it?" 


A  f;'min;ne  tourist  pointed  to  a  dec- 
orated skull  in  a  show  case:  "Do  you 
know  whose  skull  it  was?" 

Tired  Mexican  (niide:  "That  is  the 
skull   of   the   Emperor   Montezuma." 

The  (jiddy  One  then  pointed  to  a 
smaller  skidl  in  the  same  case:  "Who 
was  that?" 

(luide  (with  perfectly  straight  face): 
"That,  .Madam,  is  the  skull  of  Monte- 
zuma when  he  was  a  little  boy." 

()\erheard  on  the  bus:  "Well,  if  her 
husband  is  a  self-made  man,  he  cer- 
tainh    hired    awfully   cheap   labor." 

Speaking  on  the  dangers  of  modern 
food,  the  speaker  pointed  a  finger  at  a 
haras.sed  looking  listener  and  demanded, 
"What  is  it  that  we  all  eat  at  some 
time  or  another,  that  is  the  worst  thing 
imaginable  for  us?  Do  you  know,  sir?" 

Softly  came  the  answer  from  the  little 
man,   "Wediiing  cake." 

5t        *        * 

It  has  developed  that  a  true  friend 
is  one  who  visits  you  when  \()ur  televi- 
sion is  on   the  blmk. 

,i:-  *  *■ 

In  main  small  garages  the  service 
men  iderititv  cars  by  the  names  of  their 
owners.  When  repairs  are  needed,  or 
s|iecial  services  required  —  other  than 
storage — this  practice  leads  to  some  in- 
teresting notes  in  the  day  book  of  orders. 
To- Wit: 

Mrs.   Ellis  won't  start. 

Give  Miss  Jackson  some  alcohol.  Two 
quarts  ought  to  hold   her. 

Something  wrong  with  idd  man  Pitt's 
wiring. 

Mrs.  Wendham's  tenders  humped. 
Not  responsible. 

Wash  .\Lss  Jenkins. 


Luck  is  what  happens  when  pre|iara- 
tion   meets  opportunity. 

I  here  is  a  close  relationshii)  between 
hare!  work,  a  light  heart  and  a  clear 
mind. 

No  one  grows  old   by   li\ing  —  onl\ 

by   losing  mteresr  in   living. 

.\Iockeiy  is  the  weapon  of  those  who 
ha\e  no  other. 

*  »        * 

A  great  deal  of  water  can  be  gotten 
from  a  .small  pipe,  if  the  bucket  is 
alwa\s  there  to  catch  it. 

— Natiomil  Safety   Nncs 

*  *        » 

When  a  man  is  in  earnest  and  knows 
what  he  is  about,  his  work  is  half  done. 

»        *       * 

Doctor:  You're  the  father  of  triplets. 
Politician:    Impossible!     I    demand    a 

recount. 

*  *        -* 

Ted:  How  did  you  break  your  leg? 
Ed :  I  threw  a  cigarette  in  a  manhole 
and  stamped  on  it. 

s         *         * 

Woman  :  Are  you  the  man  who  gave 
my  son   a  dog  ? 

Man :  Yes,   I   am. 

Woman:  Well,  \ou'd  better  come 
over  and  take  them  all  back. 

A  certain  businessman  had  the  habit 
of  leaving  his  umbrella  at  his  office. 
One  morning  as  he  was  going  to  work 
he  sat  next  a  young  lady  in  the  trolley 
car,  and  as  he  rose  to  get  off  he  absent- 
mindedly  picked  up  her  umbrella. 

"Pardon  me,"  she  said,  "but  this  is 
mine."  The  man  was  quite  embarrassed, 
naturalh. 

That  night  he  decided  to  take  all  his 
umbrellas  home  with  him  from  the 
office. 

When  he  got  in  the  trolly  car,  there 
sat  the  same  young  lady.  She  leaned 
forward  and  said  in  a  low  tone: 

"I  see  \ou  did  prett\'  well  toda\   after 

all." 

*  *        « 

Remember  that  old  woman  who  saved 
her  wedding  dress  for  her  daughter? 
Now  she  has  a  daughter  who  saves  her 
wedding  dress  for  her  next  wedding. 

*        *        -* 

"It  says  here  in  the  paper  that  in 
New  \'ork  a  man  is  run  o\ei'  e\ery  half 
hoin.  " 

"My!  my!    Poor   tellow!" 

Teacher:    How    old    would    a    jierson 
be  who  was   born   in    I'Ud? 
Smart   Kid:    .Man   or  woman? 

W'hen  you  buy  things  for  a  song, 
watch  our  for  the  accompaniment. 
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Only  STEEL  can  do  so  many  jobs  so  well 
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^OPPORTUNITIES*- 
wiTH  U.  S.  STEEL 

If  you're  thinking  about  what 
you're  going  to  do  after  gradua- 
tion ...  if  you're  interested  in  a 
challenging,  rewarding  position 
with  a  progressive  company  .  .  . 
then  it  will  pay  you  to  look  into 
the  opportunities  with  United 
States  Steel.  Your  placement  di- 
rector can  give  you  more  details, 
or  we'll  be  glad  to  send  you  the 
informative  booklet,  "Paths  of 
Opportunity."  United  States  Steel 
Corporation,  525  William  Perm 
Place,  Pittsburgh  30,  Pa. 


Stainless  steel  walls  mark  the  ha.uls„,ne 
skyscrapers  of  Pittsburgh's  Gateway  Cen- 
ter. Panels  are  made  of  corrosion-resistant 
Stainless  Steel,  backed  up  with  lightweight 
concrete  reinforced  with  welded  wire  fabric. 
These  are  attached  to  the  building  frame 
quickly  and  easily.  Multi-story  building 
walls  go  up  with  astonishing  speed — in  this 
project,  at  better  than  a  floor-a-day  rate. 
And  because  these  wall  panels  weigh  less, 
the  weight  of  supporting  structural  mem- 
bers is  also  reduced,  resulting  in  lower 
building  costs. 


They  work  high  to  dig  deep,  steei  derricks 

like  this  symbolize  one  of  America's  most 
vital  de  fense  treasures  ...  oil.  To  help  bring 
up  the  "black  gold"  from  its  ancient,  miles- 
deep  resting  places,  U.  S.  Steel  makes  drill- 
ing rigs,  steel  drill  pipe,  casing  and  tubing, 
cement,  pumps,  wire  lines,  and  tough  alloy 
steels  for  the  drilling  bits  that  can  bite 
through  the  hardest  rock. 

Pholo — SluuJarU  Uit  Cu.  (N.  J.) 


Taking  no  chances  is  a  good 

rule  to  follow  on  modern 
highways.  Drive  carefully — 
the  life  you  save  may  be  your 
own.  This  U'S'S  American 
Multisafty  Cable  Guard 
saves  many  lives,  too.  Over 
140  proving  ground  impact 
tests,  using  cars  of  all  types, 
have  demonstrated  that  this 
type  of  highway  guard  pro- 
vides greater  protection  at 
high  speeds. 


This  trade  mark  is  your  guide  to  quality  steel 
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The  steel  industry,  a  very  important  aspect  of  the  American 
scene,  is  depicted  in  this  painting  by  Weimer  Pursell  for  the 
National  City  Bank  of  New  York  who  furnished  the  color  plates. 


our  frontispiece 

Electromagnetic  models  are  a  new  method  of  determining 
transient  voltages.  Shown  is  a  three-phase  transformer  and  its 
electromagnetic  model,  aside  of  which  is  its  inventor,  P.  A. 
Abetti.  (Cut  courtesy  General   Electric  Company) 


Ihe  great  majority  of  cast  iron  pressure 
pipe  produced  today  is  cast  centrifugally,  in  metal  or 
sand-lined  molds. 

When  this  mechanized  process  was  introduced  27 
years  ago,  its  potentialities  for  improved  production 
controls  were  evident.  For  human  fallibility  was  largely 
replaced  by  machine  accuracy  based  on  scientific 
principles. 

The  improved  production  controls  made  possible  by 
the  centrifugal  casting  process  have  long  since  been 
realized.  Hundreds  of  millions  of  feet  of  centrifugally- 
cast-iron  pressure  pipe  are  now  in  service.  All  of  tliis  pipe 
is  more  uniform  in  metal  structure,  in  wall  thickness, 
and  in  concentricity,  than  pipe  not  centrifugally  cast. 

Better  production  control  means  better  pipe;  it  re- 
sults in  greater  uniformity  of  quality. 

Production  controls  in  cast  iron  pipe  foundries  start 
almost  literally  from  the  ground  up  with  inspection, 
analysis  and  testing  of  raw  materials;  continue  with 
constant  control  of  cupola  operation  by  metal  analysis; 
and  end  with  rigid  tests  of  the  finished  product. 


By  metallurgical  controls  and  tests  of  materials,  our 
members  are  able  to  produce  cast  iron  pipe  with  exact 
knowledge  of  the  physical  characteristics  of  the  iron 
before  it  is  poured  into  the  mold  of  a  centrifugal  casting 
machine. 

Cast  iron  pipe  is  the  standard  material  for  water 
and  gas  mains  and  is  widely  used  in  sewage  works 
construction. 

Send  for  booklet,  "Facts  About  Cast  Iron  Pipe." 
Address  Dept.  C,  Cast  Iron  Pipe  Research  Association, 
T.  F.  Wolfe,  Engineer,  122  So.  Michigan  Avenue, 
Chicago,  ^.  Illinois. 


Section  of  114-year-old  cast  iron  gas 
main  still  in  service  in  Baltimore,  AAd. 
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Ilintnr  of  t/i,-  I'J.^J  Dolly  Cruy  aiiar.l  pr.snil.U  hy  Ihc  Mui- 
ll'isl  RcaJy-MixiJ  Cnrureli-  .hsoiialion  iviis  Rolurl  M.  Kosdiiny, 
a  junior  in  Civil  Enijinerrinii.  The  /(j/xr,  ii'/iii/i  must  hf  on  ii  suh- 
]iil  rflalinii   lo   naJy-mixid   conirrte   is   piisinlij   hi'loii: 


It  h.i>  IiHii;  been  known  tliat  certain  tineh  ili\iileil 
siliceous  materials  which  possess  no  cenientitious  \ahie  will, 
in  the  presence  of  nioistiue,  react  cheniicalh'  with  lime. 
(Ca(()M)^.),  at  ordinary  temperatures  to  form  insoluble 
compounds  possessing  cenientitious  pioperties.  Such  a  ma- 
terial is  a  pozzolan. 

Ihe  tour  principal  reactive  compounds  which  are  pres- 
ent in  Portland  cement  are  tricalcium  silicate,  dicalcium  sili- 
cate, rricalcium  aluminate  and  tetra-calcium  aluniinoferrite. 
VN'hen  Portland  cement  combines  with  water,  lime  is  liber- 
ated from  some  of  these  compounds.  This  lime  combines 
with  sulfates  forming  highly  expansive  and  unstable  calci- 
um sulfate.  Thus,  by  use  of  certain  puzzolans  it  is  possible  to 
fix  the  lime  into  a  stable  and  useful  combination. 

This  introduces  the  important  problem  ot  selectini;  ,i 
pozzolan  which  is  most  suitable  for  the  job.  In  this  selec- 
tion the  properties  which  should  be  considered  are  strength, 
durability  in  resisting  freezing-thawing  and  sulfate  action, 
workability,  shrinkage,  and  elasticity.  I'ciualK  important  is 
the  net  cost  of  the  product. 

The  solution  to  this  problem,  at  least  here  in  the  nu'd- 
w  est,  seems  to  be  a  poz/.olan,  which  is  produced  here  in 
l.irge  quantities — known  as  fly  ash.  Fly  ash  is  a  fine  pow- 
dered residue  formed  from  the  burning  of  powdered  co.il 
:ind  is  collected  as  a  b\-pn)duct  in  large  power  plants.  This 
is  collected  by  precipitators  from  the  flue  gases.  It  is  ot 
prime  importance  to  note  that  there  exists  differences  in 
chemical  composition,  but  the  principle  compounds  are  silica, 
.ilumina,  iron  oxide,  and  lime.  In  all  cases  there  exists  some 
carbon.  The  carbon  content  is  the  critical  compound.  It  is 
universally  accepted  that  fly  ashes  of  carbon  contents  th.it 
are  less  than  10  per  cent,  and  of  high  fineness  produce  a 
greater  activit\  and  are  a  greater  contiibution  to  the 
strength  of  mortars  arxl  concretes. 

It  has  been  determined,  that  except  for  the  carbon  con- 
tent, the  differences  in  chemical  composition  ha\e  no  marked 
effect  upon  the  properties  of  concretes.  In  general,  fl\  ,ishes 
of  low  carbon  content  are  finer  than  those  of  high  carbon 
content.  The  effect  of  the  carbon  content  of  fl\-  ash  uiion 
compressi\e  strength  is  shown  in  the  table  and  graph  below. 

It  is  seen  that  tl\  ashes  (jt  low  a\erage  carbon  content 
exhibit  a  nuich  higher  strength  .-it  all  .iges  than  iliil  the 
group  ciint.uning  the  higher  a\er;ige  cirbcju  cnntcnt. 


A  direct  comparison  of  the  effect  of  fineness  was  made 
between  fly  ashes  having  the  same  carbon  content,  and  it 
was  found  that  the  cement  containing  the  finer  fl\  ash 
exhibited  considerabh'  higher  compressive  strength  .it  all 
ages  from  7  days  to   1   \ear. 

The  graph  and  table  further  explain  that  at  ages  of 
7  to  28  days  the  compressive  stretigtii  was  higher  for  the 
concrete  contaim'ng  no  fly  ash  than  for  any  of  the  con- 
cretes containing  fly  ash.  However,  at  the  ages  of  .■)  months 
and  1  year  the  compressive  strengths  of  the  concretes  con- 
taining fly  ashes  of  low  carbon  content  and  high  fineness 
were  considerabh'  higher  th;in  th.it  cit  the  iirdinar\  port- 
laml  cement  conciete. 

In  an  effort  to  eliminate  this  deficienc\  it  has  Inen 
found  that  if  it  is  desirable  to  produce  a  conciete  mix  of 
2S'-da\  strength  equal  to  that  of  a  comparable  concrete 
without  fly  ash,  the  amount  of  fly  ash  used  must  be  larger 
than  the  amount  of  cement  replaced.  For  example,  if  *)4  lbs. 
of  cement  is  to  be  removed,  as  much  as  1^0  lbs.  or  more 
of  fl\  ash  must  be  added  to  produce  a  concrete  haxing  a 
2S-day  strength  equal  to  the  mi\  without  fl\  ash.  Tlie 
amount  of  fl\  ash  greater  than  ''4  lbs.  m;i>  be  lompen- 
sated   by   a   reduction   in   sand. 

This  fact  brings  \\p  -.i  most  im|iortant  item — that  of 
the  replacement  of  cement  by  fl\  ash.  The  optinunn  re- 
idacement  of  cement  depends  on  the  nature  and  fineness 
ot  the  fly  ash,  the  richness  of  the  nn'x,  the  type  of  cement, 
and  the  properties  of  the  conciete  <lesired.  I''idm  a  wide 
\aiiety  of  tests  and  comparisons  it  has  been  Cdiuluded  th.at 
the  oininium  percent.age  of  repl.icement  for  most  mixes  max 
he  2^    percent   or   more   if    ,i    tl\    ash   of    low   carbon   content 

Table' — Compressive  Strength  of  Standard-Cured  1 :5.6  Concrete 
ContaininR  Fly  Ashes  of  Oifferent  Carbon  Content  and 
Fineness.  (leneral-purpose  Portland  Cement;  Portland- 
Pozzolan    Cements. 


PozTOlaii Pit    Cint     .Siiccific  Surface 

in       Carbon   ir  st|.  cm. /gin. 

Cement    Fly    Asfi      Pozzolan  Cement 


W/C-  of 
Concrete 
by  Wt. 


Compressive  Strength 

of  Concrete,  it.s.l. 

•  da.     28  <la.     .1  mo.      I  yr 


None  — 


4040     5310     5790     6810 


.Ave.  for  3 
lU    ashes 


carbon      2 

2750 

1830 

0.41 

3520  4900 

6090 

7190 

Ave.  for  5 

flv  ashes 

hi;;h  in 

carbon     22 

2150 

1710 

0.49 

2770  4030 

5080 

5870 

^Copied  in  part  from  Journal  of  American  Concrete  Institute, _ 
ties  of  CenieiUs  and  Concretes  ConlatninK  Fly  Ash."  R.  E.  Dav? 
Carlson.  J.  W.   Ktlley,  and  H.  E.   Uavis.   May-June,  19.17. 
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and  moderately  high  fineness  is  used.  Suoli  a  icplacfmciu 
will  produce  a  concrete  which  will  ha\c  a  c()iii|ircssi\f 
strength  equal  to  or  exceeding  that  which  will  be  pid- 
duccd  hy  the  corresponding  portland  cement  (.oncrctc. 

Fly  ash  seems  to  contribute  relati\el\  more  to  the 
strength  of  lean  mixes  used  in  the  construction  ot  massi\e 
structures  such  as  dams  or  bridge  piers.  Replacements  as 
high  as  5(1  percent  have  resulted  in  concrete  strengths  tliat 
were  not  undul>'  low  and  a  substantial  reduction  in  the  iieat 
of  hydration  making  the  po.ssibilities  of  the  use  of  high- 
replacement  fly  ash  cement  appear  very  attractive  and  for 
man\  purposes  far  superior  to  ordinary  Portland  cement. 
Its  current  use  in  the  construction  of  the  Hungr\  Horse 
Dam  pro\ed  satisfactorily  that  the  use  of  fl\  asii  has  an  im- 
portant  place    in    modern    construction. 

It  is  desirable  that  the  amovmt  of  water  required  to 
produce  concrete  of  given  consistency  be  low.  In  this  re- 
gard the  desirability  of  a  fly  ash  of  reasonably  low  carbon 
content  and  high  fineness  is  increased,  in  that,  fly  ash  dif- 
fers from  most  other  pozzolans.  Ordinarily  a  portland-pozzo- 
lan  cement  requires  more  water  than  the  corresponding 
Portland  cement.  This  is  illustrated  in  the  table  which 
shows  that  the  water  requirement  was  less  for  the  average 
of  ,1  fl\'  ashes  low  in  carbon  than  for  riie  corresponding  port- 
COMPARISON  OF  COMPRESSIVE  STRENGTH  OF  CONCRETES 
CONTAINING  GENERAL  PORTLAND  AND  FLY  ASH  CEMENTS 
8000- 
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land    cement.    Thus,    the    advantages    of    a    low    water    re- 
quirement are  added.  These  are:  improved  strength,  water- 
tightness,    volume   constancy,   and    impro\ed    workabilit\'   on 
the  basis  of  equal  water-cement  ratios. 

Concretes  in  general  tend  to  shrink  upon  drying.  This 
characteristic  is  particularly  undesirable  in  thin  structures 
subjected  to  long  drying  conditions,  since  excessive  shrinkage 
results  in  cracking.  Drying  shrinkage  is  related  to  the  re- 
duction of  moisture  content.  It  may,  perhaps,  be  acceptable 
to  assume  that  concretes  containing  fly  ash  cements  possess 
finer  pore  space,  moisture  is  less  readily  withdrawn  from 
exposed  surfaces.  It  is  an  accepted  fact  that  the  shrinkage  of 
ordinary  structures  may  be  no  more,  and  in  some  instances 
less,  than  for  corresponding  structures  containing  portland 
cement.  A  fact  of  further  interest,  is  that  generalh'  the 
higher  the  strength  of  the  concrete  the  less  the  contraction 
in  fly  ash  cements. 

In  regard  to  the  ability  of  concrete  to  resist  the  action 
of  freezing  and  thawing,  sulfate  or  sea  water,  and  weakly 
acid  or  low  />H  waters,  fly  ash  cements  of  low  carbon  con- 
tent and  high  fineness  seem  to  be  equal  and  in  many  cases 
superior  to  ordinary  portland  cement.  In  the  case  of  freez- 
ing ami  thawing,  tests  have  shown  that  the  compressive 
strengths  of  specimens  treated  were  slightly  less  on  the  aver- 
age for  fly  ash  cements  than  for  portland  cement.  How- 
ever, a  fly  ash  (Chicago  fly  ash)  with  the  lowest  carbon 
content  and  of  moderately  high  fineness  exhibited  a  higiier 
strength  than  did  the  portland  cement.  Further,  if  air  en- 
trainment  is  used,  the  resistance  to  freezing  and   thawing  is 


increased  in  both  portland  cements  and  fly  ash  cements  to 
tile  extent  that  resistance  to  freezing  and  thawing  has  be- 
come almost  unimportant. 

l'l>  ash  cements  seem  to  be  far  superior  to  ordinary 
Portland  cement  in  their  resistance  to  the  action  of  aggres- 
sive waters.  Thus,  making  the  use  of  fly  ash  very  desirable 
for  concrete  structures  such  as  harbor  works,  sewerage  or 
industrial  tile,  and  bridge  piers. 

All  fly  ash  cements  generate  less  heat  of  hydration  than 
Portland  cement.  The  rise  in  temperature  due  to  this  heat 
may  cause  stresses  which  are  likely  to  produce  cracks  even 
in  walls  having  a  thickness  no  greater  than  2  or  3  feet. 
Thus,  again,  indicating  the  necessity  and  desirable  results 
obtainable  by  use  of  fly  ash  in  massive  concrete  structures. 
In  fact,  concretes  containing  SO  per  cent  replacement  by 
fly  ash  generate  less  heat  than  any  other  of  the  low  heat 
cements  employed  in  construction. 

Tests  determining  the  modulus  of  elasticity  of  con- 
cretes indicate  that  at  early  ages  the  modulus  of  elasticity 
for  fly  ash  cements  was  slightly  less  than  for  portland 
cements.  At  later  ages,  it  was  somewhat  higher.  However, 
the  differences  were  onl\'  slight  and  could  hardly  be  large 
enough  to  become  a  factor  of  design. 

Considering  only  the  preceding  discussion  and  noting 
the  advantages  of  fly  ash  as  a  pozzolan,  it  is  difficult  for 
the  author,  at  least,  to  see  reasons  for  any  resistance  to  its 
use.  Perhaps,  some  resistance  is  induced  because,  as  yet,  long 
time  tests  have  not  been  completed.  Although,  reports  on 
tests  now  underway  at  various  utilities,  Federal  bureaus, 
several  state  highway  departments,  and  other  such  concerns 
have  universally  been  good.  Of  course,  there  is  a  natural 
tendency  to  resist  changing  or  tampering  with  a  satisfactory 
product  or  process.  Some  poor  results  have  been  obtained 
with  coarse  high  carbon  content  fly  ashes.  This  fact  indi- 
cates the  necessity  of  an  A.S.T.M.  specification  for  fly 
ash.  However,  an  A.S.T.M.  Committee,  C-9  on  Concrete 
and  Concrete  Aggregates,  is  currently  in  the  processs  of 
evolving  a  specification  for  fly  ash  as  an  admixture. 

However,  when  the  items  of  cost  of  materials  and 
saving  of  cement  are  added  by  the  ready-mix  concrete  pro- 
ducer, these  resistances  seem  to  lose  their  significance.  For 
instance,  figures  for  the  Hungry  Horse  Dam  show  that  its 
use  led  not  only  to  substantial  improvements  in  the  quality 
of  the  structure,  but  also  to  a  tremendous  savings  of  approxi- 
mately :)';l,68(),0()0  in  the  cost  of  materials  used.-  This  sav- 
ing is  offset  slightly  by  the  cost  of  handling  the  extra 
material. 

In  ready-mix  plants  now  handling  bulk  fly  ash  the 
installation  and  cost  of  equipment  to  handle  the  fly  ash  has 
ranged  from  4  to  6  thousand  dollars.  This  equipment  in- 
cludes a  silo  and  the  necessary  valves  and  conveyors  to 
handle  the  fly  ash.  The  cost  of  transportation  is  usually 
greater  than  the  cost  of  fly  ash.  Assuming  a  portland  ce- 
ment replacement  of  25  percent,  and  the  cost  of  fly  ash 
delivered  to  be  $5.00  per  ton,  and  the  cost  of  portland 
cement  delivered  to  be  $15.00  per  ton.  The  savings  here  in 
total  cost  of  material  per  one  hundred  tons  of  portland 
cement  used  without  fly  ash  is  $250.-'  On  the  basis  of  a 
six  bag  mix  the  cement  without  fly  ash  would  cost  $4.50  per 
cubic  yard  of  concrete.  If  a  25  percent  replacement  is 
used,  the  cost  of  cement  per  cubic  yard  of  concrete  would 
be  only  $3.35.  This  represents  a  savings  of  $1.05  per 
cubic  yard  of  concrete. 

The  conclusions  regarding  the  suitability,  quality,  and 
economy  of  the  use  of  fly  ashes  of  moderately  high  fine- 
ness and  low  carbon  content  in  concretes  follow: 

1 .  Compressive  strength  is  increased  considerably. 

2.  The  heat  of  hydration  is  reduced. 


=R.  E.  Blanks,  "Fly  Ash  as  a  Pozzolan,"  Journal  of  tin- 
rtf  histitutf.  Vol-.  21    (May,   1950),  pp.  "01-7. 
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3.  The  water  requirement  for  a  given  workability 
seems  to  be  nearly   the  same  or  slifihtiy  less. 

4.  Kesistanee  to  sulphate  action  and  aj;giessive  waters 
is  increased. 

5.  Modulus  of  elasticity  is  affected,  but  is  not  of  suf- 
ficient mat;nitude  to  be  a  factor  of  design. 

().   .Shrinkage  is  no  more  and  in  many   cases  less. 

7.  Resistance  to  freezing  and  th.iwing  is  slighth  re- 
,luced. 

S.  More  air  entrainment  admixture  nuist  be  adiled  to 
obtain  the  same  amount  of  air  entrainment. 

').  The  cost  of  materials  is  reduced  a  tremendous 
amount. 

10.  Less  Portland  cement  is  required. 

11.  Richness  of  the  mix  has  little  or  no  effect  on  the 
contribution  of  fly  ash  to  the  compressive  strength. 

From  these  conclusions  it  seems  only  logical  to  state 
that  the  use  of  fl\  ash  has  definitely  improved  the  con- 
crete product,  and  dues  have  an  important  place  in  modeiii 
construction. 
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To  coiuluct  a  program  of  research 
successtully,  regardless  of  the  field,  at 
least  two  items  are  obviously  iieciieil : 
(  I  )  equipment  or  tools  which  arc  re- 
liable ami  accurate  ami  (2)  competent 
personnel  to  organi/e  and  supervise  the 
research.  At  the  I  niversity  of  Illinois, 
physicists  are  fortunate  in  that  the\  find 
neither  item  lacking.  In  fact,  Illinois  is 
one  of  the  very  few  places  where  there 
is  a  large  group  of  instruments  available 
so  that  a  complete  investigation  can  be 
carried  out  in  almost  every  field  of 
nuclear  physics.  Also,  many  of  the  staff 
members  of  the  Physics  department  are 
considereti  to  be  among  the  world's 
foremost  authorities  in  their  respective 
fields. 

Everyone  has  probably  heard  about 
the  University  of  Illinois's  betatron  at 
one  time  or  another.  A  great  deal  of 
public  interest  has  centered  about  this 
important  tool  of  physics  since  it  is  the 
largest  type  of  accelerator  of  its  kind  in 
the  world.  However,  it  woidd  indeeii 
be  a  mistake  for  one  to  think  that  it  is 
the  only  (or  even  the  most  important) 
center  of  research  activity.  Actually, 
there  are  many  programs  which  are  be- 
ing carried  out  simidtaneously  in  widely 
scattered  areas  on  the  campus,  all  of 
which  are  of  great  importance.  In  order 
to  cover  these  various  research  pro- 
grams, we  must  necessarily  limit  our- 
selves to  a  glimpse  of  only  the  salient 
features  of  each. 

NUCLEAR    MAGNETIC 

RESONANCE  AND 
NUCLEAR  ALIGNMENT 

Dr.  C.  P.  Slichter  is  presently  con- 
ducting an  experiment  on  nuclear  mag- 
netic resonance.  In  order  to  understand 
the  fundamental  principles  tuiderlying 
this  experiment,  one  must  realize  that 
the  nucleus  of  an  atom  can  be  consid- 
ered to  act  like  a  tiny  magnet.  When  a 
nucleus  is  placed  in  a  static  magnetic 
field,  the  interaction  of  its  magnetic 
moment  with  the  static  field  gives  rise 
to  a  phenomena  known  as  the  nuclear 
Zeeman  effect.  The  "spectral  lines" 
which  are  emitted  by  the  excited  nucleus 
split  up  into  several  components  known 
as  Zeeman  levels.  Transitions  between 
the  different  Zeeman  levels  can  be  pro- 
duced by  alternating  magnetic  fields 
whose  frequency  in  typical  cases,  is  a 
few  megacycles/sec.  Since  the  frequency 
depends,  among  other  things,  on  the 
strength  of  the  nuclear  magnet,  one  can 
in  this  maimer  measure  nuclear  mag- 
netic moments.  When  transitions  occur 
between  the  Zeeman  levels,  "spectral 
lines "  are  in  many  cases  observable. 
These  lines  are  of  considerable  interest 
since  the  line  breadth  results  from  in- 
teractions of  a  nucleus  with  its  environs. 
Usually  one  is  using  a  liquid  or  solid 
sample,  in  which  case  these  environs  in- 
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elude  other  nuclear  magnets,  electrons 
either  tightly  bound  to  the  micleus  or 
(as  in  metals)  wandering  through  the 
solids,  etc.  These  interactions  are 
strongly  characteristic  of  the  particvdar 
sort  of  material  (solid,  liq\u'd,  metal, 
ionic  crystal,  etc.)  containing  the  nu- 
cleus. Interpretation  of  features  of  the 
nuclear  resonance  enables  one  to  use  the 
nuclear  magnets  as  tiny  probes  to  studv 
liquids  and  solids.  Such  things  as  coeffi- 
cients of  self-diffusion,  onset  of  internal 
motion  in  solids,  etc.  have  been  studied 
in  this  manner.  Currently  at  Illinois, 
work  is  being  carried  on  studying  reson- 
ances in  the  alkali  metals  (where  self- 
diffusion  affects  the  resonances  dramat- 
ically) and  in  super-cooled  liquids.  A 
new  program  to  study  magnetic  reson- 
ance of  electron  magnetic  moments  has 
recentlv  been  started. 

Doctors  J.  C.  Wheatley  and  R.  D. 
Hill  are  presently  engaged  in  determin- 
ing nuclear  spins  and  magnetic  moments 
by  a  method  known  as  nuclear  align- 
ment. Although  this  is  a  difficult  meth- 
od, it  may  be  the  only  way  of  deter- 
mining these  quantities  directly  for  ra- 
dioactive nuclear  levels. 

The  present  equipment  consists  of  a 
cryostat  using  adiabatic  demagnetiza- 
tion. A  magnet  developing  15, OCX)  gau.ss 
in  a  volume  of  approximately  100  cc 
has  been  u.sed  for  the  demagnetization 
experiments.  The  cryostat  is  jacketed 
with  liquid  N„,  liquid  H^,  and  liquid 
He,  in  that  order.  Temperatures  of  0.0,5 
degree  Kelvin  have  thus  far  been 
achieved.  Four  scintillation  counters  for 
simultaneous  gamma  ray  intensity  meas- 
urements are  set  up  arounil  the  nuclear- 
aligned  single  crystal. 

RADIOACTIVITY  RESEARCH 
PROGRAM 

Radioactivity  experiments  are  being 
conducted  by  Doctors  R.  D.  Hill,  I'. 
Axel,  I.  Hergestrom  and  H.  Frauen- 
felder.  These  experiments  are  directed 
at  determining  the  properties  of  excited 
states  of  nuclei.  The  interest  in  these 
properties  is  widespread  for  two  reas- 
ons: (1)  the  experimental  techniques 
are  sufficiently  developed  so  that  man\ 
characteristics  of  excited  states  can  be 
determined  unambiguously.  (2)  There 
are   several    partialh'   successful    theories 


which  can  be  testetl  or  revised  on  tin- 
basis  of  regularities  which  can  be  lound 
in  the  experimental  data. 

There  are  many  experimental  meas- 
urements which  can  be  made  to  help 
determine  the  properties  of  nuclear  en- 
ergy levels.  For  any  given  radioactive 
nucleus,  the  use  of  several  of  these  ex- 
perimental techniques  can  give  a  com- 
plete  picture   of   the    radioactive   decay. 

The  equipment  which  is  used  by  this 
group  includes  five  different  types  of 
beta  ray  spectrometers  plus  a  wide  as- 
sortment of  scintillation  detectors  and 
proportional  counters.  There  is  also 
auxiliary  electronic  equipment  which 
makes  it  possible  to  detect  radiations 
simultaneously. 

With  this  equipment  it  is  possible  to 
determine  the  following  data,  from 
which  the  properties  of  nuclear  energy 
levels  can  be  inferred:  (1)  The  energy, 
intensitv'  and  energy  distribution  of 
positive  or  negative  beta  particles.  (2) 
The  energy  and  intensity  of  conversion 
electrons.  (3)  The  energy  and  intensity 
of  gamma  rays  and  x-rays.  (4)  The 
sinuiltaneity  (or  coincidences)  of  any 
pair  of  radiations  or  the  time  delay  be- 
tween these  radiations.  ( 3 )  The  rela- 
tive angular  distribution  of  two  radia- 
tions  which   occur   successiveh'. 

RESEARCH  PROGRAMS  AT 

THE  PHYSICS  RESEARCH 

LABORATORY 

The  Physics  Research  Laboratory 
houses  the  three  L^niversity  of  Illinois 
betratons.  Although  the  .lOO  Mev.  beta- 
tron is  the  one  which  one  hears  about 
most  often,  much  important  research 
has  also  been  carried  out  utilizing  the 
SO  Mev.  and  20  IVIev.  machines.  The 
laboratory  is  well  equipped  for  experi- 
ments with  scintillation  counters,  photo- 
graphic emulsions,  cloud  chambers,  and 
c  h  e  m  i  c  a  I  separation  techniques.  The 
machine  shop  and  glass  shop  facilitate 
construction  of  equipment. 

20  Mev.  Betatron 
T\w  2(1  Mev.  Betatron  is  an  instru- 
ment for  accelerating  electrons  up  to 
accurately  known  continuoush  variable 
energies.  This  betatron  can  be  used  in 
any  one  of  three  different  ways:  (1) 
with  a  standard   x-rav'  tube,  it  can   pro- 
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iluiT  a  source  ot  \-ra\s.  (2)  the  elec- 
tron beam  can  be  used  to  bombard  in- 
ternal tarjjets  directly  or  ( .^ )  the  elec- 
tron beam  can  be  removed  troni  the 
betatron  and  utilized  outside  the  ma- 
chine. 

Research  with  the  20  Mev.  machine 
can  be  also  classified  into  three  groups. 
(  I  )  A  great  deal  of  the  work  has  cen- 
tered about  the  detailed  stud\  of  how 
photons  (bundles  of  light  energ\- )  are 
absorbed  by  the  nuclei  of  uranium 
atoms  and  what  happens  to  these  nuclei 
after  the  absorption.  (2)  H\-  placing 
suitable  targets  directh'  into  the  electron 
beam,  it  is  possible  to  obtain  sufficient 
intensities  of  radioactive  materials  to 
obtain  good  sources  for  the  study  of 
decay  schemes.  Dr.  Duffield  in  collab- 
oration with  others,  has  studied  the 
decay  scheme  in  In,  Ag,  Ta  and  W  and 
at  present,  is  studying  the  isomers  of 
.Mo"  and  has  plans  to  look  at  Vanad- 
ium. (3)  The  electrons  from  the  beta- 
tron can  be  focused,  by  means  of  a  mag- 
netic lens,  to  a  small  spot  at  about  10 
feet  from  the  machine.  This  beam  has 
been  used  for  preliminary  studies  of 
electrodisintegration  of  nuclei  but  pn- 
marih  for  studies  on  the  scattering  and 
energy  loss  of  electrons  in  matter.  The 
most    recent    work    with    the    electron 


beam  has  been  that  ol  ( loldwa.'ser, 
.Mills,  and  Kobillard  who  have  obtained 
very  nice  data  on  the  comparison  of  the 
energy  loss  in  gases  and  solids  of  the 
same   composition. 

The  80  Mev.  betatron  operates  with 
one  burst  of  \-rays  every  three  seconds 
or  less  frequently.  As  such,  it  is  valuable 
for  cloud  chamber  studies  and  for  test- 
ing apparatus. 

300  Mev.  Betatron 

The  .^ti(l  .Mev.  betatron  provides  a 
very  intense  and  highly  collimated 
beam  of  x-rays,  the  maximum  energy 
of  which  can  be  controlled  accurately 
and  con\eniently  between  100  and  340 
Mev.  Measurements  of  small  cross  sec- 
tions, of  angular  distributions,  and  of 
energy  dependence  of  nuclear  processes 
thus  can  be  performed  with  some  pre- 
cision. 

Several  members  of  the  betatron  staff 
are  studying  the  structure  of  nucleons 
through  meson  production  by  x-rays  in 
h\<lrogen.  (  Xucleons  are  the  particles 
which  constitute  the  nuclei  of  the 
atoms).  H\  measuring  the  energ\'  and 
.ingle  of  the  meson  or  of  the  recoil 
nucleon,  one  can  completely  determine 
the  dynamics  of  the  process.  With  the 
uses  of  liquid  hydrogen  targets.  Doctors 


Ten  mev 
Nuclear 


deuferons  emerge  from   the  U.  of   I.  Cyclotron.  (Photo  courtesy  of 
Radiation  Laboratory) 


Goldwasser  and  Bernardini  have  al- 
ready made  considerable  progress  in  thi,; 
area  of   research. 

The  liquid  hydrogen  targets  have 
also  been  used  by  Whalin,  Dwight, 
Hanson,  Kcrst,  Smith  and  Koester  to 
study  the  photodisintegration  of  deute- 
rium (heavy  hydrogen)  at  high  ener- 
gies. Photodisintegration  studies  of 
heavier  nuclei  reveal  much  information 
about  nuclear  structme.  and  is  also  be- 
ing studied  by  several  staff  members. 

In  the  field  of  electrodynamics,  Fi.sh- 
er  has  done  a  cloud  chamber  experiment 
on  high  energy  scattering  of  positrons 
and  electrons. 

NUGLE.AK  RADI  \1  lO.N 
L.ABOKAIOK^ 

The  Nuclear  Radiation  Laboratory 
houses  the  University's  cyclotron.  Al- 
though not  widely  publicized,  some  of 
the  most  fundamental  and  \  ital  research 
has  and  is  being  conducted  there.  Cyclo- 
trons have  been  known  since  their  inven- 
tion to  be  nearly  as  complicated  ami 
sensitive  as  women,  but  in  the  last  few 
years  many  cyclotrons,  including  ours, 
have  changed,  and  now  work  as  any 
good   physical    instrument   should    work. 

The  basic  problem  underlying  almost 
all  of  the  experimental  investigations  is 
the  structure  of  the  atomic  nucleus  and 
the  laws  governing  it.  The  beam  of  the 
cyclotron  is  especially  suited  to  this 
work,  with  6  Mev.  protons,  12  Mev. 
deutrons,  or  24  Mev.  alpha  particles 
available.  Despite  the  fact  that  this 
branch  of  nuclear  physics  (the  "cla.ssical 
nuclear  physics")  is  nuich  older  than 
the  high  energy  field,  recent  develop- 
ments in  instrumentation  have  opened 
up  in-w  possibilities  for  fundamental 
research. 

The  laboratory  has  its  own  well 
equipped  machine  shop,  a  large  \  arietv 
of  electronic  instruments,  and  equipment 
for  nuclear  enudsion  an<l  other  photo- 
graphic  work. 

Recenth,  a  program  supervised  bv 
I)..  1'.  (i.  Kruger  and  Dr.  W.  K. 
jcntsclikc  consisting  of  precision  ele- 
mcnt.irv  particle  scattering  has  been  suc- 
cessfully concluded  w  i  t  h  alpha-alpha 
and   deutron-proton   experiments. 

One  of  the  main  investigations  head- 
ed by  Dr.  H.  Krauenfelder  at  the  pres- 
ent time  is  the  directional  correlation  of 
nuclear  radiations.  The  basic  probleni 
of  these  investigations  is  very  simple : 
a  nucleus  emits  in  rapid  succession  two 
radiations,  e.g.,  two  gamma-rays.  Does 
the  second  gamma-ray  know  in  which 
direction  the  first  has  been  emitted? 
rheory  predicts  that  it  does,  and  that 
the  result  of  a  measurcnu'nt  of  the 
correlation  between  the  two  radiations 
can  be  used  to  gain  inffuination  about 
important  properties  (quantum  inim- 
bcrs)    of    the    nucleus. 

The  first  investigations  were  carried 
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out  5  or  ()  years  ago  and  tin-  nicthoil 
developed  into  a  standard  measuring 
procedure.  Two  years  ago,  however,  it 
was  liiscovered  that  the  nuclear  angular 
correlation  can  strongly  he  influenced 
hy  external  means,  e.g.,  the  field  of  the 
atomic  shell  or  external  magnetic  fields. 
These  effects  are  interesting  hecause  of 
the  following  reasons:  (1)  The  influ- 
ence of  the  electron  shell  and  of  the 
surroundings  of  the  radioactive  nucleus 
on  the  directional  correlation  introduces 
atomic  and  solid  state  physics  into  this 
part  of  nuclear  physics.  This  coupling 
of  different  parts  of  physics  makes  the 
investigations  more  difficult,  hut  it  pro- 
vides the  possihility  of  attacking  many 
interesting  prohlems  in  atomic,  nuclear, 
and  solid  state  physics,  which  are  very 
difficult  to  reach  from  other  directions. 
(J)  The  fact  that  the  directional  cor- 
relation can  in  some  cases  he  influenced 


carr\  no  chaigc  and  to  iia\c  a  \er\ 
small  mass,  iiencc  it  can  pass  unhindered 
through  miles  of  matter.  For  this  rea- 
son, no  one  has  directly  observed  neu- 
trinos  experimentally. 

.At  Illinois,  the  experimenters  hope 
to  establish  the  type  of  interaction  re- 
sponsible for  beta  ray  deca\.  In  general, 
the  experiments  require  the  determina- 
tion of  the  form  of  the  angular  correla- 
tion between  the  directions  of  emi.ssion 
of  the  beta  ray  and  recoiling  micleus. 
The  beta  rays  are  detected  with  a 
scintillation  counter  and  the  recoil  nu- 
clei arc  counted  with  a  special  electron 
multiplier  tube.  In  order  to  obtain  very 
thin  sources,  radioactive  gases  at  low 
pressures  have  been  used. 

SOLID  STATE  PHYSICS 

The  solid  state  ph\sics  research  group 
at   the    L  nivcrsit\'   of   Illinois   is   consid- 


Professor  D.  W.  Kerst,  builder  of  the  first  successfully  operating  betatron, 
inspects  the  20  mev  betrotron.  (Photo  courtesy  of  the  Physics  Research 
Laboratory) 


by  external  magnetic  fields  allows  the 
measurement  of  the  magnetic  moments 
of  excited  nuclear  levels.  This  import- 
ant property  escaped  formerly  ;dl  meth- 
ods. 

A  fascinating  experiment  which  is 
now  being  done  by  Doctors  J.  S.  Allen 
and  W.  K.  Jentschkc  and  others  is  an 
investigation  of  the  role  played  by  the 
neutrino  in  the  decay  of  radioactive  nu- 
clei. The  neutrino  is  a  particle  postu- 
lated by  physicists  to  account  for  the 
energy  loss  in  some  nuclear  transforma- 
tions one  of  which  is  the  beta  ray  decay 
of   nuclei.   The   neutrino   is  supposed   to 


ered  to  be  one  of  the  finest  such  groups 
in  the  world.  Heading  the  staff  are 
Professors  Hardeen  (co-inventor  of  the 
point-contact  transistor),  Seitz,  Koeh- 
ler  and  Maurer.  A  discussion  of  some 
of  the  various  phases  of  research 
follows. 

f'/ti.\ti<  D( foriiiiiliori  of  Cryilals  and 
Ihi  R/itii/itinn  D/innigc  of  So/it/s.  Dr.  J. 
Koehler  is  presently  w(uking  in  the 
field  of  plastic  flow  in  metals.  This 
deformation  research  is  interesting  in 
that  the  experimental  results  are  be- 
hind the  theoretical  work.  The  disloca- 
tioti    theory    is    verv    rich    and    for    each 


phennmena  observed  there  .ire  usu.ilK 
se\eral  explanations  offered.  H  e  n  c  e, 
there  are  many  critical  experiments  be- 
ing conducted  in  the  attempt  to  clear 
up    the   ambiguity. 

The  study  of  the  imperfections  pro- 
duced in  solids  by  fast  particle  irradia- 
tion has  alreadv  provided  new  informa- 
tion of  value  to  those  interested  in  the 
solid  state.  For  example,  it  has  been 
demonstrated  that  these  imperfections 
speed  diffusion.  The  research  program 
in  this  field  at  Illinois  is  aimed  at  ob- 
taining a  basic  understanding  of  the 
production,  the  nature,  and  number  of 
such  defects,  and  of  their  behavior  dur- 
ing annealing.  The  damage  experiments 
done  here  thus  far  have  already  given 
information  of  value  concerning  diffus- 
ion, concerning  the  t\pes  of  defects 
produced  during  cold-work,  and  con- 
cerning the  influence  of  impurities  on 
self  diffusion.  Thus,  radiation  damage 
studies  constitute  a  powerful  tool  for 
solid  state  research.  Dr.  Overhauser  is 
presently   in   charge  of   this   experiment. 

Seiiiiconduitors  tin/i  Tr/insistor  E/ir- 
trunics.  Semiconductor  and  transistor 
electronics  research  is  being  conducted 
in  the  Department  of  Electrical  Engi- 
neering under  the  supervision  of  Dr.  J. 
Hardeen.  The  general  aim  of  the  pro- 
gram is  to  learn  more  about  funda- 
mental properties  of  semiconductors, 
with  emphasis  on  those  which  may  be 
important  for  diodes  and  transistors. 
Present  work  is  concerned  with  surface 
jiroperties  of  germanium,  an  electrolytic 
analogue  of  a  transistor,  properties  of 
fused  junctions  and  internal  friction  and 
iliffusion  in  germanium.  Professor  Mur- 
rell  is  directing  a  separate  but  related 
program  on  the  semiconducting  prop- 
erties of  lead  telluride. 

Low   Temperature  Research 

The  principal  item  of  large  equip- 
ment used  here  in  connection  with  low 
temperature  research  is  a  Collins  Hel- 
ium Cryostat.  This  helium  liquifier  can 
produce  about  five  liters  of  liquid  hel- 
ium per  hour,  (^f  course,  facilities  are 
available  for  storing  liquid  helium  and 
transporting  it  to  remote  experimental 
stations. 

Liquified  heliiun  boils  under  atmos- 
pheric pressure  at  a  temperature  of 
4.2  K  or  -434°F.  By  pumping  off  va- 
por from  the  liquid  heliiun,  tempera- 
tures as  low  as  ().77^K  have  been  ob- 
tained, though  temperatures  much  low- 
er than  this  ma\  be  obtained  through 
other  means. 

Using  liquid  helium,  investigations 
are  being  made  of  superconductivity. 
This  is  a  phenomenon  which  occurs  in 
some  metals  at  very  low  temperatures. 
The  most  striking  effect  of  this  phe- 
nomenon is  the  sudden  drop  of  electrical 
resistance  of  the  metals  at  a  certain 
temperature,  which  is  different  for  each 
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A    NEW    RELAY    RECORD 


Relays  — which  arc  high-speed  switclics  arc  the 
nerve  centers  of  the  dial  telephone  system.  In  a  split 
second,  thcv  set  up  a  connection  and  then  arc  off 
to  direct  the  next  call.  In  a  large  city,  more  than 
1000  relays  arc  used  every  time  a  number  is  dialed. 

Now  a  new  wire  spring  relay  —  devised  by  the 
Bell  Laboratories  —  is  at  work.  With  only  11  instead 
of  70  parts,  it  is  twice  as  fast,  uses  less  power,  and 
costs  less  to  make  and  maintain  than  its  predecessor. 


Result:  calls  go  through  faster  and  switching  is  done 
with  less  ec|uipnicnt. 

Men  and  women  of  the  Bell  Svstem  — in  oper- 
ating, manufacturing  and  laboratory  work  — con- 
tinuallv  seek  new  \\a\s  to  improve  telephone  ser\icc. 
Qualified  engineering  graduates  can  find  well-paid 
and  interesting  careers  in  the  telephone  business, 
"^'our  ]5laccmcnt  officer  can  gi\e  \ou  details  about 
opportunities  for  emplo\nient  in  the  Bell  S\stem. 


BELL   TELEPHONE     SYSTEM 
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supeicoiuiuctor.  (For  alloys  as  high  as 
lS-16  K.  for  pure  im-tals  around  S^k 
ami  lower).  Below  this  transition  tem- 
perature, the  resistance  drops  to  zero; 
at  this  point  many  ver\  interesting  and 
striking  ettects  are  observed.  K(n-  ex- 
ample, one  of  the  effects  observed  is 
the  floating  of  a  superconductor  above 
a  magnet  without  any  mechanical  sup- 
port. This  is  explained  by  the  fact  that 
the  superconductor  will  not  allow  an\ 
magnetic  field  to  pass  through,  and  the 
result  is  that  the  superconductor  will 
"sit"  on  top  of  the  magnetic  field  due 
to  the  magnet.  However,  the  fuiuia- 
meiuals  of  supercond\icti\  ity  aie  not 
well  understood  even  after  fmty  \ears 
of  work. 

Outside  the  study  on  superconductiv- 
ity, the  properties  of  liquid  helium  it- 
self are  also  being  studied ;  for  associ- 
ated with  liquid  helium,  there  are  many 
remarkable  phenomena  which  can  not 
be  observed  with  any  other  liquid. 
When  liquid  helium  is  cooled  below 
_MO°K  (the  lambda  point  of  liquid 
helium),  a  phase  transformation  of  the 
normal  helium  occurs.  The  result  is  the 
formation  of  a  new  liquid  phase  (us- 
ually called  Helium  H).  Helium  U 
has  properties  that  arc  strikingly  dif- 
ferent from  the  Helium  1,  the  ordinary 
helium,  or  any  other  liquid.  Of  these 
properties  Rollin  film  effect  is  one  of 
the  more  remarkable.  In  this  effect  the. 
liquid  helium  is  observed  to  flow  against 
gravity  up  the  side  into  a  container, 
when  the  container  is  lowered  into  a 
bath  of  liquid   helium. 

In  another  investigation,  study  is  be- 
ing made  of  the  properties  of  matter  at 
extremely  low  temperature  (of  the  or- 
der of  0.01  "K).  In  order  to  make  such 
a  study,  some  methods  in  addition  to 
pumping  off  vapor  from  liquid  helium 
nnist  be  employed.  Here  a  method  call- 
ed "adiahatic  demagnetization"  is  used. 
In  this  method  a  paramagnetic  material 
(  a  material  whose  atoms  behave  like 
small  magnets)  is  cooled  to  helium 
temperature  by  suspending  it  in  a  vac- 
uum bottle  and  surrounding  the  bottle 
with  liquid  helium.  Helium  gas  is  al- 
lowed to  pass  in  and  out  of  the  vacvuim 
bottle  to  serve  as  a  conductor  of  heat. 
A  vacuum  pump  is  used  to  obtain  a 
temperature  of  about  1°K.  After  this 
:!n  external  magnetic  field  is  applied  to 
line  up  the  "atomic  magnets"  of  the 
material.  During  this  process  of  mag- 
netization, the  material  will  heat  up 
due  to  the  forced  orientation  of  the 
atomic  magnets.  The  heat  de\eloped  is 
absorbed  by  the  surrounding  helium, 
some  of  which  is  boiled  off.  Then  the 
vacuum  bottle  is  sealed,  after  the  helium 
gas  inside  is  pumped  away.  Next  the 
external  magnetic  field  is  cut  off.  Dur- 
iTig  this  process  of  demagnetization — 
by  cutting  off  the  external  magnetic 
field  —  the  paramagnetic  material  will 
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cool  the  wbiile  \olume  inside  the  vac- 
uum b(]ttlc.  The  louiting  temperature 
ma\  be  as  low  as  a  few  thousandths  of 
a  ilegree  Kel\in.  In  this  way  the  study 
of  the  pro|ierties  of  matter  at  these  ex- 
tremeh  low  temperatures  is  niadi'  |ios- 
sihle. 

These  are  some  of  the  research  proj- 
ects in  the  field  of  low  temperature 
physics;  of  course,  se\eral  other  proj- 
ects are  being  con<lucted  in  conjunction 
with  other  groups  both  in  an<l  out  of 
the  physics  department. 

Biophysics  and  Photosynthesis 
A  number  of  bio|iliysical  investiga- 
tions centered  about  the  interaction  of 
light  with  biological  systems  are  being 
carried  out  in  the  physics  department 
by  Dr.  Rawcliffe  and  in  the  photosyn- 
thesis laboratory  of  the  Hotany  Depart- 
ment by  Dr.  Emerson  and  Dr.  Rabino- 
witch.  Among  these  are  the  following: 
(1)  The  absorption  of  light,  as  in  pho- 
tosynthesis starts  a  chain  of  reactions 
and  various  intermediates  are  formed  in 
rapid  sviccession.  The  rapid  changes  in 
the  absorption  spectra  which  occvn-  are 
being  studied  to  find  information  which 
will  help  unravel  these  processes.  (2) 
Many  of  the  key  chemical  constituents 
of  cells  are  concentrated  in  definite  lo- 
cations within  the  cell.  If  the  chemicals 
at  the  various  locations  can  be  identi- 
fied valuable  clues  will  be  provided  to 
the  function  of  these  chemicals  in  the 
cell.  A  micro-spectrophotometer  is  near- 
ly completed.  It  will  be  used  principally 
for  the  above  chemical  identification.  It 
is  expected  to  be  useful  also  in  the  stud>' 
of  the  interactions  of  molecules  in  micro- 
crystals,  etc.,  discussed  under  (4).  (3) 
The  efficiency  with  which  a  plant  con- 
verts light  energy  into  chemical  energy, 
i.e.,  the  quantum  yield  of  photosynthesis 
is  of  great  importance  both  because  of 
its  practical  aspect  and  because  it  can 
provide  information  essential  to  the  for- 


Apparatus  in  the  Physics  Labora- 
tory used  to  generate  liquid  heli- 
um. (Photo  by  Bob  Feldman) 


mulation  of  any  theory  of  the  photosyn- 
thetic  process.  A  rather  violent  contro- 
versy exists  regarding  the  true  value  of 
the  quantum  yield.  Measurements  are 
being  made  here  in  an  effort  to  tie 
down  unequivocally  this  vital  quantit\. 
(  4 )  When  colored  molecules  are  closeh 
packed  as  in  crystals  or  as  in  pigment 
centers  in  plants,  interesting  interac- 
tions occur  which  are  important  in  pho- 
tochemical reactions  such  as  photosyn- 
thesis since  the\'  lead  to  exchange  and 
migration  of  excitation  energy.  The 
changes  in  the  absorption,  fluorescence 
arul  light  scattering  are  being  studied 
as  molecules  condense  into  microcrystals 
and  monolayers,  in  order  to  obtain  a 
better  understanding  of  these  inter- 
molecular   interactions. 

Electrode  Physics 
This  project,  headed  by  Dr.  J.  H. 
Hartlctt,  is  concerned  with  the  changes 
which  can  occur  on  or  near  an  electrode 
immersed  in  a  solution.  One  of  the  ex- 
periments dealt  with  a  copper  anode  in 
an  HCl  solution.  The  experimenters 
found  that  a  .solid  layer  formed  on  this 
electrode,  and  that  concentration 
changes  occurred  in  the  solution  im- 
mediately adjacent  (within  .05  cm)  to 
the  electrode.  They  took  microphoto- 
graphs  of  the  electrode  and  now  know 
how  the  layer  grew.  They  also  devised 
optical  methods  for  studying^ the  varia- 
tion of  the  index  of  refraction  of  the 
solution,  both  as  a  function  of  space 
and  of  time. 

Their  present  task  is  to  integrate  all 
the  data  that  they  have,  both  electrical 
and  optical,  into  one  consistent  picture 
and  to  test  this  pictvire  in  general.  Such 
a  picture  will  be  of  enormous  value  in 
clearing  up  the  mechanisms  of  rectifi- 
cation, electropolishing,  passivity,  peri- 
odic current  oscillations,  corrosion,  and 
even  of  such  a  seemingly  unrelated  pro- 
cess as  the  conduction  of  an  impulse 
along   a   ner\e. 

Helium  If'ave  Equation 
This  project,  also  headed  by  Dr.  J. 
H.  Hartlett,  has  as  its  problem  the  find- 
ing of  a  solution,  accurate  to  about  one 
part  in  100,000,  of  the  wave  equation 
of  the  helium  atom.  This  is  desired  both 
for  the  ground  state  and  the  first  ex- 
cited state.  When  done,  it  will  provide 
(  1  )  the  first  accurate  solution  of  a 
many-body  problem,  and  (2)  inf(n-nia- 
tion  about  the  He'  nucleus,  the  mag- 
netic moment  of  which  has  been  meas- 
ured. 

Hefore  this  investigation  was  started, 
there  were  no  successful  attempts  to 
find  a  wave  function  for  helium.  How- 
ever, the  problem  is  now  being  coded 
for  the  Illinois  digital  computer.  When 
the  present  approximation  has  been  run 
on  the  machine,  the  results  will  be 
analyzed  with  the  aim  of  dexeloping 
still  more  powerful  and  precise  methods. 
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Developed  by  RCA  Victor,  the  new  "45  Extended  Flay"  record  gives 
money  plus  a  perfect  medium  for  playing  shorter  classical  work^  and  i 


usic  lovers  more  music  for  leSS 
iiltiple  popular  selections. 


iwice  as  much  music 

on  the  same  size  record 


Another  RCA  achievement  in  electronics: 

A  chalk'iiging  question  was  asked  HCA  engi- 
neers and  scientists  in  1951.  How  can  we  in- 
crease the  playing  time  of  a  7-inch  "45"  record, 
without  using  a  larger  disc? 

Sixteen  months  of  research  gave  the  answer, 
"45  EP"— Extended  Play.  Public  response  eon- 
firmed  this  as  the  itio.st  important  acliicvcmcnt 
in  the  new  recording  speeds.  More  than  2  million 
RCA  Victor  "45  EP"  records  were  bought  in  the 
first  four  months  of  their  exi.stencel 

Research  leadership— your  guide  to  better 
value:  the  ability  of  RC\  Victor  to  solve  the 
problem  of  more  music  on  a  "45  Extended  Play" 
record  accents  the  importance  of  research  to  you. 
Whether  you  plan  to  buv  television,  radio  or  any 
other  electronic  instrument,  research  leadership 
adds  more  value  to  all  products  and  services 
trademarked  RCA  or  RCA  Victor. 


CONTINUE   YOUR   EDUCATION 
WITH   PAY-AT   RCA 

Graduate  Electrical  Engineers:  RC.\ 
Victor-Diio  of  the  world's  foremost  manu- 
facturers of  radio  aud  electronic  prodiicts 
—offers  you  opportunity  to  gain  valuable, 
well-rounded  training  and  experience  at 
a  good  salary  with  opportunities  for  ad- 
vancement. Here  arc  only  five  of  the  many 
projects  which  offer  unusual  promise: 

•  Development  and  design  of  radio  re- 
ceivers ( including  broadcist,  short-wave 
and  FM  circuits,  television,  and  phono- 
graph combinations). 

•  Advanced  development  and  design  of 
AM  and  FM  broadcast  transmitters,  R-F 
induction  heating,  mobile  communications 
equipment,  relay  systems. 

•  Design  of  component  parts  such  as 
coils,  loudspeakers,  capacitors. 

•  Development  and  design  of  new  re- 
cording and  producing  methods. 

•  Design  of  receiving,  power,  cathode 
ra>-,  gas  and  photo  tubes. 

Write  fO(/<i7  to  ColIcRc  Hclalions  Divi- 
sion. nCA  Victor,  Camden.  New  Irrscij. 
Also  many  opportunities  for  Mechanical 
and   Chemical  Engineers  and   Physicists. 


^^^'  OF  Amijuica 

h'urlti  leader  in  radio — JirsI  in  tetei'isiun 


Secret  of  "45  Extended  Play"  is 
RCA  Victor's  discovery  of  a  new  wny 
to  cut  a  master  disc— with  an  electriciilly 
heated  stylus.  Grooves  are  closer.  Sound 
quality  is  cleaner,  clearer,  more  alive. 
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CIVIL  ENGINEERING 
RESEARCH 

by  the  Research  Staff-Civil  Engineering  Department 


Structural  research  luic  at  tin-  I  iii- 
versity  of  Illinois  iiuoKo  work  in  tin- 
laboratory,  theoretical  studies,  ami  com- 
putations. To  get  any  idea  of  the  work 
going  on  in  structural  research,  all  one 
has  to  lio  is  see  the  massive  machines  of 
Talbot  Lab  in  action.  Here  tests  are 
continualK  being  riui  on  steel  and  con- 
crete members. 

One  long  range  project  is  the  tests 
being  made  on  pre-stressed  concrete. 
Beams  are  made  of  concrete,  which  is 
high  in  compressive  strength  but  low  in 
tensile  strength,  with  high  strength  steel 
rods  added  which  are  under  a  high  ten- 
sion. Load  stresses  on  the  beam  will 
then  be  canceled  by  the  pre-stresses  in 
the  rods.  Such  beams  show  little  signs 
of  cracking  while  under  working  loads. 
These  beams  as  any  other  beam  can 
fail  in  either  of  two  ways.  There  can 
be  a  failure  in  flexure  or  in  shear.  In 
the  first  case  the  beam  fails  either  under 
tension  in  the  lower  half  where  it  would 
pull  apart,  or  it  fails  in  compression 
above  the  neutral  axis  where  it  would 
crumble.  In  the  second  case  the  beam 
will  shear  or  break  apart  vertically. 

The  purpose  of  testing  these  beams 
that  is  now  being  carried  on  is  to  find 
the  ultimate  load  that  the  beams  will 
carry.  The  concrete,  number  of  rods 
and  pre-stress  in  the  rods  are  varied. 
The  loads  that  will  cause  failure  in 
flexure  and  those  that  will  cause  shear 
are    both    determine<i. 

From  these  ultimate  loads  a  safet\' 
code  is  made.  In  practice  the  beams  are 
made  to  fail  in  flexure  rather  than  in 
shear.  The  reason  for  this,  that  crack- 
ing will  precede  a  failure  in  flexure, 
while  a  shear  failure  gives  no  warning. 
A  project  for  testing  reinforced  con- 
crete eccentric  loaded  columns  is  also 
being  carried  on.  An  eccentric  loaded 
column  is  a  member  tliat  lias  a  load 
applied  to  it  at  a  point  that  is  not  on  the 
axis  of  the  column.  Such  a  column  con- 
tains  a    bending   stress.    It    is   surprising 


that  99r;  of  all  colimins  are  eccentric- 
ally loaded,  yet  the  present  codes  for 
such  columns  are  based  on  judgment 
rather  than  facts.  It  is  for  this  reason 
that  tests  on  eccentrically  loaded  col- 
umns are  now  being  run. 

The  tests  are  divided  into  static  tests 
and  continuous  loading  tests.  In  the 
first,  the  stresses  are  increased  until  the 
ultimate  loads  are  reached.  In  the  sec- 
ond a  constant  load  is  applied  for  a 
long  period  of  time.  Under  such  a  con- 
dition the  concrete  will  tend  to  "creep." 
Fatigue  in  plain  concrete  is  also  a 
research  project  under  way.  Four-foot 
beams  of  various  strength  concrete  have 
a  repeated  load  applied  to  them  until 
they  fail.  These  tests  show  that  the 
limiting  load  that  can  be  repeated  a  cer- 
tain number  of  times  will  be  the  same 
percentage  of  the  maximum  load,  re- 
gardless of  the  concrete  strength.  It  is 
also  shown  that  a  sufficiently  small  load 
may  be  repeated  indefinitely  without 
causing   failure. 

The  fatigue  of  steel  columns  in  com- 
pression is  another  project  in  structures 
research.  The  compression  on  small  steel 
columns  is  repeatedly  varied  from  3(10 
to  30, ()()()  pounds  per  square  inch  until 
they  fail.  From  these  tests  the  fatigue 
in  full-sized  columns  can  be  determined. 
A  long-time  project  that  has  beer/ 
carried  on  in  connection  with  the  rail- 
roads is  the  study  of  fatigue  in  rads. 
This  is  a  full  scale  project  with  huge 
wheels  being  passed  back  and  forth  over 
various   sizes   of    rails. 

Other  projects  in  structmal  research 
are  being  carried  on  to  find  the  idti- 
niate  loacls  of  riveted  and  welded  joints, 
the  fatigue  in  these  joints,  ultimate  loads 
of  copper  connections,  stresses  in  knee 
braces  and  fatigue  in  concrete  slabs. 

All  of  the  research  of  the  structural 
stresses  consists  of  tests  on  simple  struc- 
tmal elements.  These  results  are  then 
used  to  calculate  the  stresses  in  the 
larger  structures  of  the  field. 


Hydraulic  Engineering  Research 

The  Civil  Engineering  Department 
has  well-developed  facilities  for  research 
in  Hydrology  and  Hydraulic  Engineer- 
ing. Present  programs  include  both  lab- 
orator)'  and  analytical  studies.  Labora- 
t  o  r  y  investigations  are  accomplished 
through  model  studies  and  analysis  of 
data  derived  from  model  tests.  A  pro- 
gram on  highway  drainage  is  now  near- 
ing  completion.  With  the  cooperation  of 
the  Illinois  Division  of  Highways  and 
the  L'.S.  Bureau  of  Public  Roads  cer- 
tain phases  of  drainage  problems  related 
to  super-highways  or  expressways  were 
studied  with  a  view  to  study  the  special 
problems  which  arise  in  connection  with 
this  type  of  highway. 

Some  expressways  are  depressed  be- 
low the  level  of  the  surrounding  terrain. 
All  of  the  precipitation  is  therefore  trap- 
ped in  a  long  and  very  narrow  excava- 
tion. The  problem  is  further  compli- 
cated by  the  fact  that  in  order  to  reduce 
excavation  costs  the  roadway  grade  is 
kept  at  a  higher  elevation  between  street 
crossings  and  lowered  to  provide  the 
necessary  vertical  clearance  imder 
bridges.  This  gives  a  sort  of  roller 
coaster  effect  to  the  finished  roadway. 
In  addition,  sloping  ramps  are  required 
to  provide  access  to  the  expressway  at 
certain  designated  points.  The  very  na- 
ture of  the  purpose  of  an  expressway  re- 
quires that  probable  traffic  interruptions 
due  to  flooding  must  be  kept  at  a  min- 
imum so  that  adequate  drainage  facilities 
must  be  provided.  The  problem  involves 
determination  of:  gutter  capacity;  pro- 
vision of  efficient  grate  sections  capable 
of  intercepting  the  volume  of  water, 
determined  by  the  inlet  spacing;  size  of 
inlet  boxes  or  catch  basins  and  drains 
to  carry  the  water  from  the  inlets  to  the 
main  drain.  Since  the  cost  of  an  express- 
way drainage  system  is  necessarily  quite 
high,  research  activities  can  be  justified 
because  they  reveal  ways  and  means  by 
which   costs   can   be    reduced.    Highway 
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What's  Happening  at  CRUCIBLE 


iilmut  lidlUm  tnul  sfee/ 


Crucible  is  now  making  it^  hij;li  (|uulily  tool  steel  available 
in  bollow  form.  Ikirs  of  Crueible  Hollow  Tool  Steel  can  now 
be  obtained  witli  inacliiiie  linisbed  inside  and  outside  diame- 
ters and  faces  —  in  lliree  famous  grades:  Kktos,  Airdi  l.'iO 
and  Sanderson.  Already  its  use  has  efFecle<l  substantial  sa'  ■ 
ings  for  makers  of  tool  steel  parts  with  cutout  centers. 


fyp/c'il  <i/j/)l((ci//i)ii.s 

The  riii^  shaped  tools  that  can  be  fabricated  from  hollow 
tool  ^teel  are  virtually  limitless  —  beading  rolls,  bearings  and 
bushings,  blanking  and  briquetting  dies,  cam  dies  and  follow- 
ers, chuck  jaws,  circular  knives  and  shears,  cullers,  die  holders 
and  inserts,  engraver  and  edging  rolls,  extrusion  dies,  feed 
and  flue  rollers,  forming  rolls,  nozzles,  saw.s,  sleeves,  slitters, 
stamping  dies,  wheels  .  . .  and  many  others. 

hnyy  it  vuls  vusls 

Crucible  Hollow  Tool  .Steel  permits  a  toolmaker  to  bypass 
drilling,  boring,  cutting  off  and  rough  facing  operations.  Nat- 
urally, ibis  re>ulls  in  lo>  production  lime  per  unit,  greater 
machine  capacity,  and  a  reduction  in  scrap  1o>m",.  In  some 
cases  material  costs  alone  are  cut  20'  r  by  the  use  of  Oucible 
Hollow  Tool  Steel  instea<l  of  regular  bar  stock. 

(iVc'iiliifjilJf.i 

.All  grades  and  sizes  of  Crucible  Hollow  Tool  Steel  are  car- 
ried in  >tock  in  ("rucible  warehouses  conveniently  located 
throughout  the  country. 


CRUCIBLE 


CRUCIBLE  HOLLOW  TOOL  STEEL 


GRADES 

Siies  (inches) 

Sanderson 

Ketos 

Airdi  ISO 

2  0.D.  X  1  ID. 

J 

^ 

2V2  O.D.  X  IV2  I.D. 

J. 

3  0.D.  X  IV2  I.D. 

j( 

3'.4  O.D.  X  IV4  I.D. 

j( 

J, 

X 

3>/4  O.D.  X  IV2  1.0. 

3V2  O.D.  X  IV2  I.D. 

y. 

31/2  O.D.  X  2  I.D. 

J 

J, 

J( 

4  0.D.  X  IV2  ID. 

J( 

4  O.D.  x2  ID. 

X 

X 

41/4  0.0.  X  1%  I.D. 

X 

4V2O.D.  x2  I.D. 

]( 

X 

5  O.D.  X  2  I.D. 

^ 

)( 

5  0.D.  x2V2  I.D. 

X 

X 

5  0  0.  x3  1,0. 

X 

)( 

5V2  O.D.  X  1%  I.D. 

X 

5V2  O.D,  X  2  I.D. 

y 

5V2  0,D.  X  2V2  I.D. 

J( 

X 

6  0.0,  X  IV4  ID. 

X 

6  0.0.  x2  I.D. 

^ 

60. D.  X  3  I.D. 

J( 

)( 

X 

6V2  O.D.  X  3V4  I.D. 

X 

6V2  O.D.  X  3V2  I.D. 

X 

6V2  0.0.  X  4  I.D. 

X 

7  O.D.  X  21/4  ID. 

X 

7  0.0.  X  3  I.D. 

X 

7  O.D.  X  3V2  I.D. 

X 

7  O.D.  X  4  ID. 

J( 

X 

7V2  0.0.  X  3  I.D. 

X 

X 

71/2  0.0.  x3V2  I.D. 

X 

X 

7V2  0,D,  x4  I.D. 

X 

8  0.0.  X  31/2  I.D. 

J( 

X 

80D   x5  ID. 

J, 

X 

X 

81,4  0,D,  X  31/2  I.D. 

8V2  O.D.  X  51/4  I.D. 

], 

X 

X 

9  O.D.  X  4  I.D. 

y 

X 

9  O.D.  X  5  I.D. 

X 

X 

9  O.D.  X  6  I.D. 

]( 

10  O.D.  X  4  ID. 

X 

lOO.D,  x5  ID. 

y 

X 

10  O.D.  X6I.D. 

x 

X 

X 

HOD.  x4  ID. 

J 

X 

11  O.D.  X  6  O.D. 

X 

X 

11  O.D.  X  7  ID. 

X 

12  O.D.  X  5  ID. 

X 

X 

12  O.D.  X  6  I.D. 

X 

X 

12  O.D.  x7  I.D. 

X 

X 

12  O.D.  X  8  ID. 

X 

13  O.D.  X  6  ID. 

X 

13  0.0.  x7  I.D. 

X 

X 

13  0.0,  x8  ID. 

13  0.0.  x9  ID, 

X 

14  0,D.  x7  ID. 

X 

X 

14  0.0.  x  10  ID. 

X 

15  O.D.  x  9  ID. 

X 

15  0,0,  X  10  I.D. 

X 

16  0  0,  X  10  ID, 

X 

X 

16  0  D   X  12  ID, 

X 

X 

tPffiii/Cci/  .STrvicr 

n  you  make  tools  with  niachined-out  centers  and  wish 
additional  information  on  Oucible  Hollow  Tool  Steel, 
or  techniial  assistance  in  solving  an  application  problem, 
call  in  a  Crucible  representative.  Our  experienced  staff 
of  tool  steel  specialists  is  always  available. 


first  name  in  special  purpose  steels 

r-Q  y r  r         r 

CRUCIBLE  STEEL  COMPANY  OF  AMERICA,  GENERAL  SALES  OFFICES,  OLIVER  BUILDING,  PITTSBURGH,  PA. 

Midland  Works,  Midland.  Pa.         •         Spaulding  Wcrks,  Harrison.  N.  J.         •         Park  Works.  Pittsburgh.  Pa.         •         Spring  Works.  Pittsburgh,  Pa. 
National  Drawn  Works,  East  Liverpool,  Ohio       •       SandersonHalcomb  Works,  Syracuse,  N.  Y.       •       Trent  Tube  Company,  East  Troy.  Wisconsin 
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drainage  practice  in  the  past  has  been 
more  or  less  traditional  and  engineers 
have  come  to  reali/e  tliat  what  may 
have  been  satisfactory  in  tile  "liorse  and 
buggy  days"  is  not  suitable  or  econom- 
ical tor  moilern  trattic. 

A  second  research  problem  which  is 
ot  a  purely  analytical  nature  deals  with 
" Frequency  Analysis  ot  I  hdrologic 
Data.  "  This  study  includes  an  analysis 
of  rainfall  amounts,  intensity  or  rate  of 
fall  in  inches  per  3  nunutes,  10  minutes, 
etc.,  and  recurrence  interval,  2  years, 
5  years,  etc..  up  to  50  years.  Results  of 


voK'cs  hiith  ii\(lr(il(j^ic  .-md  Indraulic 
analysis  which  will  dc\cliip  a  simple  hut 
scientific  solution  ot  a  piohlcni  which 
heretofore  has  received  relati\el\  little 
attention  when  its  importance  to  the 
economy  of  construction  costs  and  safety 
of  operation   are  considered. 

A  number  of  other  research  projects 
dealing  with  urban  drainage,  agricul- 
tural tlr;un;igc,  flood  routing  and  water 
power  de\el()|iment  are  being  carried  on 
for  pmposes  of  de\elopment  of  engineer- 
ing science  and  to  contribute  toward 
better    teaching    of    undergraduate    and 


Model  of  Illinois  Highway  460  bridge  over  Wabash   River  flood  plain,  built 
to  study  eddy  which  threatened  to  drop  the  bridge  into  a  40-ft.  deep  hole. 


this  study  are  usable  in  other  investi- 
gations. A  I,  niversity  of  Illinois  Experi- 
ment Station  Bulletin  reporting  the  re- 
sults of  this  project  is  now  in  press. 

A  third  problem  concerns  the  "Hy- 
draulics of  Flow  at  Bridges."  This 
study  consists  of  determining  the  effect 
of  flood  flows  aroiuid  briilge  piers  and 
abutments  for  the  purpose  of  a\oiding 
erosion  of  the  earth  channel  above,  im- 
der  and  below  the  bridge.  A  model 
study  of  an  overflow  bridge  on  the  flood 
plain  of  the  Wabash  River  in  Illinois 
was  completed  recently.  This  study  was 
undertaken  to  detect  methods  of  cor- 
recting an  existing  dangerous  condition. 
Other  specific  bridges  are  now  under 
study  and  it  is  expected  that  design 
criteria  will  be  developed  for  use  in 
connection   with   proposed   new   bridges. 

Another  current  research  investiga- 
tion deals  with  the  "Determination  of 
Waterway  Areas"  for  bridges  and  cul- 
verts   for   highways.    This   problem    in- 


graduate   courses   in   the   hxdraulic   field 
of  Civil  Engineering. 

Rcsi/inli  in  Siiiiil/iiy  Engineering 
"The  Thing"  in  the  well-known  pop- 
ular ditty  was  a  box  containing  a  val- 
uable substance  or  article  which  nobody 
wanted,  which  was  a  hazard  to  its  pos- 
sessor, and  which  he  coidd  neither  dispose 
of  nor  destroy.  Undoubtedly  "The 
Thing"  was  radioactive  material.  We 
all  share  possession  of  "The  Thing,"  it 
is  becoming  more  and  more  extensively 
used  in  medicine,  in  the  arts,  and  in 
industry,  and  we  are  now  faced  with 
the  problem  of  disposing  of  it  after 
use.  The  Atomic  Energy  Commission  is 
devoting  attention  to  this  problem, 
studies  being  made  at  Oak  Ridge,  Los 
Alamos,  New  Mexico,  and  other  places 
under  the  inunediate  control  of  the 
A.E.C.  and  at  the  engineering  experi- 
ment stations  of  various  universities. 
The   University  of   Illinois   has   been 


a^^igned  the  project  of  stud\ing  the  ef- 
fect of  radioactive  materials  on  the  sep- 
tic (anaerobic)  digestion  of  sludge  and 
the  degree  of  concentration  of  radio- 
activity b\'  sludge  digestion.  Radioac- 
tivity  is  indestructible  other  than 
through  the  ultimate  exhaustion  of  fis- 
sionable elements.  Some  substances  be- 
come essentially  exhausted  in  a  fraction 
of  a  second.  Others  may  endure  for  a 
century  or  more.  The  disposal  of  such 
long-life  substances  in  sewers  creates  the 
problem   being  studied   here. 

The  Sam'tary  Engineering  Laborator\ 
is  equipped  for  such  studies  since  it  is 
conveniently  located  to  draw  its  supply 
of  sewage  from  the  main  outfall  sewer 
(if  the  L  rhana-Champaign  Sanitar\'  Dis- 
trict. Tanks  are  provided  for  the  ac- 
cumulation of  sludge  and  the  laboratory 
equipment  inL"ludes  a  room  held  con- 
stantly at  a  temperature  of  92°  F.  in 
which  the  digesters  are  housed.  Chem- 
ical and  biological  laboratories  are  avail- 
able for  routine  tests  and  a  special 
shielded  laboratory  and  a  special  count- 
ing room  are  provided  for  the  handling 
of  the  radioactive  materials  by  the  per- 
soiuiel  trained  for  this  purpose. 

Water  for  troops  in  the  field  is  a 
military  problem  of  importance  upon 
which  has  depended  the  success  of  some 
historic  campaigns.  The  filtration  of 
water  by  conventional  rapid  sand  fil- 
ters requires  the  establishment  of  per- 
manent installations  which  cannot  be 
moved  and  inxohe  serious  problems  for 
the  transportation  of  chemicals  required 
in  operation.  During  World  War  II 
a  filter  was  developed  and  used  in  the 
Japanese,  (jerman,  English,  and  Amer- 
icon  armies  which  was  relatively  mobile 
in  the  sizes  required  by  troops  in  the 
field,  and  was  advantageous  in  fixed 
locations  because  of  the  relatively  small 
amout  of  material  to  be  trnsported.  This 
filter,  known  as  the  diatomite  water  fil- 
ter, has  been  under  investigation  in  the 
Sanitary  Engineering  Laboratory  for 
more  than  five  years  under  a  coopera- 
tive contract  with  the  Engineer  Re- 
search and  Development  Laboratory  of 
the  U.S.  Army  at  Fort  Belvoir,  Vir- 
ginia. During  this  period  the  efficiency 
of  operation  and  the  equipment  to  be 
used  have  been  improved.  Studies  at 
present  are  being  directed  toward  an 
improvement  of  the  treatment  of  water 
before  passing  it  on  to  the  filters.  The 
polluted  water  from  the  Boneyard  has 
provided  a  most  desirable  source  of 
water  on  which  to  test  the  filters.  The 
wide  anil  rapid  variation  in  quality  of 
this  flashy  stream  puts  an  excessive 
stress  on  the  test  filters  beyond  the  lim- 
its to  be  expected  normally  in  the  field. 

Copper  tubing  for  wastes  pipes  in 
household  plumbing  may  result  in  re- 
duced construction  costs  provided  the 
useful  life  of  the  copper  in  contact  with 
sewage  will  equal  or  exceed  that  of  the 


20 


THE  TECHNOGRAPH 


commonly  used  cast-iron  pipe.  A  joint 
study  in  cooperation  with  the  Copper 
and  Brass  Research  Association  has  been 
in  progress  for  seven  years  and  is  now 
approaching  a  conclusion.  Three  copper 
tube  soil  stocks  and  one  vent  pipe  have 
been  set  up  in  the  Laboratory  through 
which  sewage  from  the  local  outfall 
sewer  has  been  pumped  under  controlled 
conditions  for  the  period  of  the  investi- 
gation. Corrosion  has  been  measured  by 
observing  loss  of  weight  of  the  pipes; 
increase  in  electrical  resistance;  and 
measurement  and  observation  of  pitting 
and   incrustation. 

Problems  in  plumbing  involve  ques- 
tions of  h>ilraulics  and  pneumatics  that 
are  solved  today  by  trial  and  error  and 
practical  experience.  Such  solutions  are 
successful  but  that  they  are  also  econom- 
ical is  open  to  doubt.  Tests  to  answer 
some  of  these  questions  were  conducted 
tor  a  year  under  a  cooperative  agree- 
ment with  the  Federal  Housing  and 
Home  Finance  Agenc>'.  Althougii  no 
■K'tixe  research  in  this  field  is  now  in 
piogress,  the  equipn^.ent,  equal  to  the 
complete  plumbing  for  a  three-stor\' 
residence,  is  still  in  place  in  the  Labor- 
atory, together  with  much  supplemental 
apparatus  and  equipment  in  anticipation 
of  a  resumption  of  the  studies  in  the 
near  future. 

How  to  build  a  household  septic  tank 
is  a  question  frequently  asked  by  corre- 


spondents with  the  Engineering  Fxperi- 
ment  Station.  In  order  to  answer  tlv's 
question  more  intelligently  a  coopera- 
tive agreement  for  the  stud\'  of  metal 
tanks  was  entered  into  with  the  Ameri- 
can Rolling  -Mills  in  Ohio.  'Fhe  con- 
tract was  completed  in  I'^'Sl  ami  a  hid- 
letin  based  on  these  studies  is  in  prep- 
aration by  the  Fngincering  Fxperiment 
Station.  Fi\e  of  the  six  septic  tanks 
studied  are  in  idace  imder  the  lawn 
alongside  of  the  Sanitary  Fngineering 
Laboratory,  ready  for  an  extension  of 
the  studies  at  any  time. 

S'lil  Mi<  hiiiiii i 

Soil  mechajiics  is  a  relati\ei\  new 
branch  of  civil  engineering.  Only  in  the 
last  30  years  has  science  provided  meth- 
ods for  deterniimiig  the  physical  prop- 
erties of  soils  and  other  foimdation  ma- 
terials, for  computing  the  settlement  of 
structures,  or  for  estimating  the  degree 
of  stability  'of  natural  slopes,  embank- 
ments, or  earth  dams. 

At  present,  the  most  important  re- 
search in  this  field  is  the  e\aluation  of 
the  reliabilit)'  of  the  scientific  methods 
when  applied  to  actual  conditions,  :\nd 
the  development  of  techniques  for  tile 
application  of  scientific  principles  t(i  tiie 
practical  work  the  engineer  must  ac- 
comiilish.  Hence,  research  in  soil  me- 
chanics at  the  University  of  Illinois  em- 
phasizes field  observations  of  the  actual 


beha\ior  of  foundations,  slopes,  tunnels 
and  earth  dams  during  and  after  con- 
struction. The  results  of  the  observa- 
tions are  correlated  with  predictions 
based  on  theory  and  laboratory  tests. 

( )ne  research  project,  in  cooperation 
v.ith  the  Association  of  American  Rail- 
roads, studies  the  causes  and  cures  of 
unstable  railroad  subgrades  throughout 
the    Lnited   States  and   Canada. 

-A  second  project  deals  with  the 
movements  of  retaining  walls  and  abut- 
ments on  clay  soils.  In  connection  with 
the  Illinois  Division  of  Highways,  sys- 
tematic measurements  of  movements  and 
>oil  tests  are  made  on  all  suitable  new 
bridge  construction  in  the  state,  and 
methoiis  are  being  dexeloped  for  better 
design. 

Particular  attention  is  given  to  meth- 
ods of  designing  foundations  for  indus- 
trial structures,  large  and  small.  Studies 
of  the  foundation  problems  \uiique  for 
each  locality  with  a  different  geological 
setting  are  being  made  and  assembled 
into  a  sort  of  foundation  atlas  for  the 
L  nited  States.  This  is  a  long-range  pro- 
ject that  will  require  many  years. 


Hope  is  a  better  traveling  compamOn 
that   fear. 

*        »        » 

If  the  family  budget  is  in  the  red.  no 
doubt  it  is  something  you  ate. 

— Pathfinder 


MATERIALS-HANDLING  EQUIPMENT 

THAT  SPEEDS  WORK,  SPARES  MEN,  SLASHES  COSTS 

No  other  Mobile  Crane  of  this  type  has  all  the  features  of 
KRANE  KAR.  More  goes  into  KRANE  KAR  .  .  .  yoj  get  more 
out  of  KRANE  KAR  .  .  .  more  speed,  more  work,  more  safety. 
Loads  and  Unloads  freight  cors,  trucks,  trailers  .  .  .  Stacks  and 
Stores  .  .  .  expedites  Plant  Maintenance. 

KRANE  KAR  hondles  steel  stock  and  forms  of  any  shape  or 
size  within  capocity  (or  scrap  when  equipped  with  magnet); 
transmission  cases,  motors,  crankcases,  transformers,  etc.  Works 
in  tight  quarters,  low  headroom,  up  and  down  ramps  .  .  .  any- 
where, in  plant  or  yard.  Often  cuts  handling  costs  to  8^a  ton.* 

Safest  Crone  in  its  class,  minimizing  injury  risks  to  men, 
materials,  machine.  Self-Sfabiliiing:  dangerous  use  of  jocks 
or  stabilizers  eliminated.  Aufomafic  Power  Cuf-Off  at  ex- 
treme positions  of  Boom-Swing  or  Topping.  Aufomafic 
Braking  of  Load  and  Boom  Lines.  No  Toil-Swing;  no  port 
of  Crone  passes  over  operator's  head. 


Jlcicl  9  to  37  fl.  booms  or 
5  l.kicopic  booms;  Eledflc 
clomshell  buckel,  and  olhrr 
s  ovoiloblo.  Ask  for  illui- 
d  bullelin    =79. 


Handling     Equipment    and     Mfrs.     of 
Copstons,    and    Winches    for    Motor 
ir    Pullers    ond    Barge    Movers. 


Hoiv  to  lick 

dust,  moisture  and  acid  fog 

prt\altnt    in    the   .Tlmospluri'    surrounding   the 
Rurnford,  Mc,  mill  of  the  Oxford  P.iper  Company 
posed  a  prohlcm  in  power  circuit  maintenance.  The 
combination  of  these  elements  caused  wooden 
structures  and   even  over-voltage   insulators  to 
become  conducting,  resulting  in  phase-to-phase  flashovers 
and  burndowns  when  ordinary  overhead  wires  were  used. 

The  solution  of  this  serious  prolilem  was  found 
by  substituting  Okolitc-Okoprenc  Self-Supporting  Aerial 
Cable  for  the  open  w  ires.  According  to  company  ofTicials,  the 
combination  of  Okolile  high  voltage  moisture  and  heat  resisting^ 
insulation,  protected  liy  non-conducting  weather  and  chemical 
resistant  Okoprene  sheathing,  has  eliminated  this  trouble. 

•     •     •     • 
Tough  jobs  are  the  true  test  of  electrical  cable  .  .  .  and 
installations  on  such  jobs  usually  turn  out  to  be  Okonite. 


Mote 
Fork    LIFTRUKs;    Cron 
.     "SILENT    HOISf 


Silent  Hoist  &  Crane  Co. 


895    63RD    ST,    BROOKLYN    20.    NY 


OKONITEff^ 


insulated  wires  and  cables 
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Steps  forward  m  .  .  . 

Agricultural  Engineering 


by  Howard  Hadler,  Ag.  E.,  '54 


Tlu-  A)iiicultuial  I'.nKinci-rint;  Hi-- 
partmi-iit  at  the  L'niversity  of  Illinois 
carries  on  an  extensive  research  program 
in  ortler  to  develop  new  farm  equipment 
and  farm  practices  and  to  improve  exist- 
ing equipment  and  practices.  The  re- 
search program  covers  such  a  scope  as 
to  allow  se\eral  memhers  of  the  staff 
to  devote  full  time  to  it.  Also  the  agri- 
cultural engineering  research  program  is 
characterized  by  extensive  cooperation 
with  other  agencies.  At  the  present  time 
three  industrial  or  commercial  organiza- 
tions contribute  to  full-time  projects. 
The  Aluminum  Company  of  America 
contributes  to  a  research  study  for  the 
purpose  of  determining  the  ways  in 
which  aluminum  can  be  used  in  farm 
structures  and  building  equipment.  The 
Illinois  Agricultural  Association,  and 
Countr>  Mutual  Fire  Insurance  Com- 
pany sponsors  a  project  aimed  to  find 
and  eliminate  the  hazards  that  cause 
fire  and  wind  losses.  The  Public  Serv- 
ice Company  of  Northern  Illinois  and 
its  affiliates  sponsor  studies  in  the  appli- 
cations   of    electricity    for    farm    opera- 


tions. .Along  with  these  companies  niarn 
others  provide  aid  for  agricidtural  engi- 
neering research  projects. 

At  the  end  of  World  War  II,  the 
capacity  for  productiion  of  aluminum 
led  to  the  search  for  new  uses.  The 
qualities  of  light  weight,  resistance  to 
corrosion,  relati\ely  high  strength,  and 
workability,  together  with  the  potential 
supply  gave  indications  tiiat  aluminum 
might  be  widely  used. 

On  the  other  hand,  aluminum  was 
not  resistant  to  corrosion  under  certain 
conditions,  little  was  known  as  to  re- 
quire  m  e  n  t  s  of  gages,  shapes,  and 
methods  of  application  for  farm  uses. 
Prevailing  building  plans  had  not  been 
prepared  with  aluminum  in  mind.  The 
research  programs  in  conjunction  with 
the  Aluminum  Company  of  America 
have  been  carried  on  to  develop  m-w 
building  planes,  to  study  the  applica- 
tion of  sheet  materials,  analyze  the  re- 
sults of  using  aluminum  for  a  variet\ 
of  purposes  —  gates,  windows,  dairy 
stalls,  poultry  equipment,  and  other  de- 
vices;   and    to    study    such    problems    as 


Part  of  the  experimental  equipment  used   in   the   research  on   valve  wear. 
Various  lubricants  are  used  to  determine  their  effect  on  valve  wear. 


nailing,  handling,  reflective  qualities, 
durabilit\-  in  paints,  and  possible  defi- 
ciencies  under   \arious  conditions. 

The  principle  work  under  this  proj- 
ect includes:  (1)  Construction  of  an 
experimental  poultry  house,  and  accum- 
ulation of  data,  (2)  Use  of  aluminum 
foil,  reflective  insulation  and  sheets, 
(3)  Study  of  methods  of  application  for 
sheets  of  various  thicknesses,  (4)  Tests 
of  aluminum  devices  and  equipment  in 
use,  and  (5)  Development  of  building 
plans  for  best  utilization  of  aluminum 
sheets. 

In  another  project,  sponsored  by  the 
Illinois  Agricultural  Association,  and 
Country  Mutual  Fire  Insurance  Com- 
pany, it  is  found  that  in  the  final  anal- 
ysis, the  safeguards  against  loss  not 
only  reduce  the  cost  of  insurance,  but 
prevent  inconvenience,  damage,  injury, 
and  possible  loss  of  life.  Evidence  gath- 
ered from  various  sources  reveals  that 
a  few  major  preventative  measures  may 
reduce  losses  by  millions  of  dollars.  For 
example,  safe  wiring,  safe  flues,  light- 
ning protection,  and  recommended  prac- 
tices in  the  installation  and  use  of  heat- 
ing systems  and  fuels  might  prevent  a 
majority  of  farm  fires.  Building  repair, 
anchors,  bracing,  u.se  of  suitable  mater- 
ials, and  recommended  construction 
m  e  t  h  o  d  s  prevent  major  windstorm 
losses. 

This  re.search  program  is  directed  to- 
ward :  ( 1 )  Analysis  of  records  of  loss, 
(2)  Development  of  methods  to  offset 
losses,  (3)  Assembly  of  recommenda- 
tions for  loss  prevention,  (4)  Organiza- 
tion of  training  and  demonstration  pro- 
grams (  ^  )  Preparation  of  practical  in- 
spection form,  and  (6)  Publication  of 
recommendations. 

A  project  sponsored  by  the  Public 
Service  Company  of  Northern  Illinois 
and  its  affiliates  is  studying  the  oppor- 
tunities for  greater  use  of  electricitv. 
Illinois  farms  are  more  than  90  per  cent 
electrified,  but  opportunities  are  present 
tor  far  greater  use  of  electricity.  In  the 
past,  electricity  has  been  used  for  lights, 
JKimc  appliances,  cooking  and  refrigera- 
tion,   and    to    a    lesser    extent    for   dairy 
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work,  ft-ed  grinding  aiul  niiscellaiu'dus 
jobs. 

The  t  u  t  u  r  i-  ivxpaiision  of  electric 
service  depciids  iargcl\  on  the  develop- 
ment of  automatic  processes,  new  de- 
vices, and  machines  for  work  at  the 
farmstead,  and  on  new  methods  ot 
operation.  Electricit\'  can  serve  espec- 
iall\  well  in  the  field  of  processing  for 
such  purposes  and  fee<l  grinding  and 
mixing,  feed  and  silage  handling,  crop 
drving,  and  refrigeration.  Electric 
power  is  needed  for  operating  feed 
distributors,  ventilating  fans,  barn 
c  I  e  a  n  e  r  s.  and  heater  controls.  Heat 
lamps,  tank  heaters,  animal  and  chick 
brooders,  and  heating  cable  are  exam- 
ples of  electrical  applications  that  need 
stud\-. 

The  present  work  on  electric  appli- 
cation is  centered  on  two  major  studies, 
with  much  more  to  be  done  later:  auto- 
matic feed  handling,  grinding,  mixing, 
•ind  distribution :  and  control  of  en- 
vironment  b\  ventilation  and  sujiple- 
mental  heat. 

Since  1948  three  cooperating  organ- 
izations have  been  active  in  the  develop- 
ment of  automatic  feed-handling  equip- 
ment at  the  Illinois  Agricultural  Ex- 
periment Station,  I  rbana.  Illinois:  (I) 
the  Public  Service  Companv  of  North- 
ern Illinois;  (2)  the  Agricultural  Engi- 
neering Department,  University  of  Illi- 
nois; and  (3)  the  Earm  Electrification 
Division,  L.  S.  Department  of  Agricul- 
t\irc.  During  this  period  processes  and 
eipiipment  have  been  developed  to  move 
ear  corn  from  a  crib  or  storage  bin  into 
an  auger-type  feeder  for  a  hammermill  ; 
blend  and  mix  shelled  corn,  oats,  and 
concentrates  and  feed  such  mi.xtures  into 
tlie  hammermill ;  and  control  the  opera- 
tions of  this  assembly  by  an  electrical 
control  box. 

.Another  project  is  the  investigation 
of  protective  coatings  for  weathered  gal- 
vatuzed  sheets.  (lalvanized  metal  sheets 
are  extensively  used  for  siding  and  roof- 
ing of  farm  buildings.  Weathering 
deteriorates  the  zinc  coating  on  these 
sheets  and  exposes  the  metal  sheet  to 
rust  action,  presenting  a  common  main- 
tenance problem.  Protective  painting 
may  be  used  to  prevent  rusting.  How- 
ever, many  considerations  are  involved, 
such  as  determining  the  proper  kind  ot 
paint  to  use,  deciding  on  the  proper 
time  to  repaint,  and  finding  the  be^t 
method  of  application. 

In  l'X?2,  the  .American  Zinc  Institut, 
began  conducting  tests  on  the  value  of 
various  paints  as  protective  coverinj's 
for  galvanized  sheets.  Test  panels  we  e 
coated  with  different  paints  and  tb.e 
resistance  to  weathering  was  noted.  Ii: 
I'HK,  the  records  for  the  sixteen  years 
were  turned  over  to  the  Department  of 
.Agricultural  Engineering.  Ry  this  time 
test  panels  covered   the  entire  roof  area 


A    model    of   a    pole-frame    machinery    storage    building    showing    the    basic 
construction  features. 


of  six  buildings  on  the  tarm  of  Ray- 
mond Harwood  at  Donnellson,  Illinois. 
In  all,  91  paints  were  used  in  the  studv, 
including  all  coatings  that  were  re- 
garded as  suitable  for  use  or  which  had 
been  commonly  used  on  galvanized 
metal.  The  Department  of  Agricultural 
Engineering  and  the  Agricultural  Ex- 
periment Station  was  to  analyze  and 
interpret  the  records  and  report  con- 
clusions as  to  the  kind,  or  kinds,  of 
liaint  to  use,  how  the  paint  shoidd  be 
applied,  and  how  the  paint  coatings 
compared  in  relative  durabilitv  inider 
typical  farm  conditions.  Also,  in  194S, 
a  new  series  of  tests  was  begun  at  the 
Illinois  Agricultural  Experiment  Station 
to  include  a  wide  range  of  old  and  new 
pi'oducts  in  various  coatings  and  com- 
binations. This  new  series  of  tests 
vv  Inch  is  now  being  carried  on  provides 
foi  ample  checks,  duplications,  and  uni- 
form exposure  conditions.  The  data 
which  was  collected  prior  to  1948  has 
been  analyzed   and   interpreted   and   has 


been  prepared  for  publication  in  a  bul- 
letin on  the  "Durability  of  Paints  on 
Weathered  (lalvanized  Roofing,"  Bul- 
letin 56^  of  the  University  of  Illinois 
.Agricultiual    I'xperiment  Station. 

Much  time  is  being  devoted  to  the 
study  of  farm  buildings.  The  Depart- 
ment of  Agricultural  Engineering  co- 
operates with  the  Small  Homes  Council 
of  the  University  of  Illinois  and  with 
the  North  Central  Region,  comprised  of 
Agricultur.il  I'Aperiment  Stations  of 
various  colleges  and  universities  in  the 
north-central  region  of  the  United 
States,  in  its  studies  of  farm  buildings. 
One  of  the  major  problems  in  livestock 
housing  and  crop  and  machine  storage 
is  in  keeping  the  housing  facilities  func- 
tional while  introducing  the  necessary 
changes  ilue  to  advancement  in  farm 
practices.  Necessary  design  changes  must 
be  continually  developed.  Added  knowl- 
edge and  new  advancements  in  con- 
struction principles  also  necessitate  a 
continuing  change  in  design. 


Automatic  feed-grinding  equipment  which  is  being  developed  and  tested 
by  the  Department  of  Agricultural  Engineering  in  cooperation  with  other 
agencies. 
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The  research  in  farm  building  design 
comprises  many  separate  projects,  the 
results  ot  which  arc  used  to  develop 
new  designs  and  new  design  and  con- 
struction principles.  As  one  phase  of 
this  research  work,  a  hasic  farm  house 
plan  has  been  developed  which  can  be 
altered  in  innumerable  ways  to  suit  the 
needs  of  the  individual.  Another  lesult 
of  the  farm  housing  research  is  the 
"fle\i-plan"  which  consists  of  a  ba^ic 
plan  for  the  li\ing  unit  with  a  ruiniber 
of  supplemental  plans  which  may  be 
added  to  the  basic  plan  to  pro\  ide  a 
one,  two,  or  three-bedroom  house,  oi'  to 
provide  a  different  t\pe  of  room  ar- 
rangement outside  of  the  basic  unit. 

( )ther  research  is  being  carried  on  to 
impro\e  the  arrangement  and  design  of 
livestock  bousing  units  \\'ith  special  em- 
phasis given  to  the  efficient  use  of  farm 
labor.  Also  construction  principles  are 
being  studied  to  determine  various  ways 
of  constructing  farm  buildings  with 
emphasis  placed  on  availability  of  ma- 
terials, and  practical  and  economical 
construction. 

Studies  are  benig  earned  on  on  trac- 
tor valve  troubles.  In  the  past  operators 
have  been  confronted  with  valve  trou- 
bles in  tractors  such  as  excessive  valve 
wear  an<l  valve  sticking.  The  tests  on 
the  causes  and  cures  of  tractor  valve 
troubles  has  been  going  on  in  the  de- 
partment for  some  time  now  and  has 
been  recently  expanded  to  include  a 
total  number  of  si\t\'  tractors.  This 
increase  was  made  possible  by  a  con- 
tract between  the  Department  of  Agri- 
cidtural    Kngineering  and   the   Northern 


Regional  Research  I,abf)rator\-  of  the 
U.  S.  I).  A.  at  IVoria,  Illinois.  The 
c.'uise  ot  some  ol  the  troubles  has  been 
found  til  be  due  to  lead  .ind  gum  in  the 
fuels  used,  lubricating  oil  quality  and 
engine  design.  The  new  studies  has 
been  de\  ised  to  try  to  find  out  the 
relative  importance  of  the  various  causes 
ami  to  try  out  some  of  the  reme<lies 
suggested.  The  division  of  the  tractors 
in  the  test  is  to  be  made  as  follows: 
twenty  farm  tractors  in  the  Champaign- 
l  rbana  area  will  operate  on  "white- 
gasoline"  with  alcohol-water  injection 
devices  to  prexent  knocking  causeil  by 
the  white  gas;  t\\ent>  tr.ictors  with  the 
usual  vaKes  and  fuels  will  be  used  as 
a  check ;  ten  tractors  will  be  equipped 
with  exhaust  valve  rotators  along  with 
ten  others  which  already  are  running 
under  test  conditions.  Along  with  these, 
a  test  unit  has  been  set  up  in  the  re- 
search laboratory  to  determine  the 
value  of  \arious  lubricants  in  prevent- 
ing val\e  wear  and  the  extent  of  valve 
damage  incurred  during  the  use  of  these 
lubricants. 

Experiments  are  being  conducted  to 
determine  maximum  efficiency  of  corn 
pickers.  It  is  known  that  unless  a  corn 
picker  is  properly  adjusted,  much  wast? 
and  loss  of  grain  occurs.  Some  of  the 
factors  under  consideration  in  this  study 
are:  proper  setting  of  the  snapping  rolls 
from  the  ground  ;  speed  of  the  machine 
thru  the  field  ;  and  setting  of  the  husk- 
ing rolls  along  with  other  things.  An- 
other feature  of  this  experiment  is  the 
application  of  the  combine  to  the  har- 
vesting of   corn.   The  combine   is   fitted 


An  electrical  control  unit  developed  by  the  department  and  used  with  the 
automatic  feed-grinding  equipment.  In  the  picture  it  is  opened  for  in- 
spection. 


with  the  cylinder  ,ind  c(inca\e  system 
as  iirdinarily  except  th.it  the  cvlinder 
can  In-  set  ;it  \aiioiis  angles,  has  a  var- 
iable speed  control  on  the  cylinder,  and 
there  are  six  additional  rasp  bars  on 
the  c\linder  to  do  a  more  complete  job 
of  cleaning  the  corn.  Studies  on  this 
arrangement  so  far  have  shown  a  loss 
of  only  1','  of  kernel  corn  and  a  loss 
of  4';  due  to  damaged  kernels.  The 
chief  hindrance  to  this  project  is  the 
shortness  of  the  season  in  the  field  and, 
therefore,  the  short  amount  of  time  that 
|iractical  experimental  work  in  the  field 
can   be  done. 

A  project  is  also  being  carried  on 
with  connection  to  runoff  from  agricul- 
tural watersheds.  Runoff  rates  and 
other  data  is  being  gathered  on  a  por- 
tion of  the  Robert  Allerton  Estate  near 
Monticello,  Illinois.  This  data,  along 
with  other  data  on  slope,  vegetation  and 
other  factors  can  be  used  to  develop 
soil-conserving  practices. 

One  of  the  most  important  develop- 
ments in  the  agricultural  engineering 
research  program  has  been  the  construc- 
tion of  the  Agricultural  Engineering 
Research  Laboratory,  which  was  com- 
pleted in  1952.  Before  that  time,  the 
increased  research  program,  along  with 
other  space  needs,  had  resulted  in 
crowding  all  phases  of  the  department's 
program.  The  new  laboratory,  there- 
fore, provided  a  much  needed  facility 
for  the  research  work  in  the  depart- 
ment. The  building  is  single  story  of 
brick  and  concrete  block  construction 
with  flat  roof.  Nearly  Q.OOO  square 
feet  of  work  space  are  provided  by  the 
building.  The  building  provides  for  the 
needs  of  the  research  programs  in  struc- 
tures, rural  electrification,  soil  and 
water  engineering,  power  and  machin- 
ery and  crop  processing. 

Along  with  the  research  facilities 
provided  by  the  Agricultural  Engineer- 
ing Building  and  the  Agricultural  En- 
gineering Research  Laboratory,  the  De- 
partment of  Agricultural  Engineering 
operates  a  40-acre  farm  on  the  L'niver- 
sity  of  Illinois  farms  at  L' rbana,  Illinois 
and  carries  on  experiments  at  the  Rob- 
ert Allerton  Estate  and  the  Dixon 
S  p  r  i  n  g  s  Experiment  Station.  Also, 
m.iny  phases  of  the  experimental  work 
is  carried  on  on  various  farms  through- 
out the  state  of  Illinois. 

Besides  the  experimental  work  men- 
tioned previously  in  the  article,  many 
other  experiments  are  being  carried  on, 
which  range  from  long-time  studies  of 
improvement  in  tillage  practices,  rust 
|ire\entatives,  and  soil  conservation 
methods,  to  graduate  studies  on  limited 
projects.  The  results  of  the  experi- 
mental work  in  the  department  is  re- 
ported in  bulletins  and  circulars  of  the 
Um'versity  of  Illinois  Agricultural  Ex- 
periment Station,  and  in  articles  in  the 
Journal     of    Agricultural     Engineering. 
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METAL 

CUTTING 

RESEARCH 


by  Eric  Aagaard,  M.E.,  '53 


(^ne  of  the  many  experimental  imes- 
tigations  being  carried  on  at  the  I  ni- 
versity  of  Illinois  involves  a  long  term 
study  of  the  basic  processes  of  metal 
cutting,  bv  Prof.  K.  J.  Trigger,  Prof. 
H.  T.  Chao,  Mr.  H.  F.  Turkovicli. 
and  others  of  the  department  of  mechan- 
ical engineering.  Many  of  the  problems 
in  metal  cutting  involve  obtaining  maxi- 
mum cutting  speeds  and  efficiencies  to- 
gether with  long  tool  life.  Toward  solv- 
ing the  problems,  interesting  test  setujis 
have  been  developed  at  the  I'niversity 
of  Illinois  to  study  the  variables  in- 
volved, and  to  varif\  anahtical  evalua- 
tions of  the  problems. 

.'\lthough  most  of  the  experimental 
work  is  being  done  on  an  ordinary 
l()\S4-inch  metal  cutting  lathe,  the  re- 
>ults  obtained  are  equally  applicable  to 
other  machines  using  similar  cutting 
tools  such  as  shapers,  planers,  milling 
machines,  boring  mills,  etc.  The  tool- 
chip  interface  temperature  has  long  been 
recognized  as  a  limiting  factor  in  metal 
cutting,  because  excessive  temperatures 
will  reduce  tool  hardness  and  life.  The 
term,  tool-chip  interface,  is  used  in  pref- 
erence to  the  term,  rool-uorkpiece  in- 
t;'rface;  because  the  area  of  mutual 
contact  is  between  the  tool  and  the  chip 
coming  off  the  workpiece,  not  between 
the  tool  and  the  workpiece.  Temper- 
.itures  are  measured  b\-  using  the  tool- 
chip  interface  as  the  hot  junction  of  a 
thermocouple  circuit.  It  would  be  well 
to  review  some  basic  knowledge  of 
thermoeIectricit>,  before  a  further  dis- 
cussion of  the  Herbert-Gottwein  tool- 
work   thermocouple  is  made. 

At  a  junction  of  two  dissimilar  n.etals 
an  electric  potential  will  be  produced 
which  varies  in  a  direct  relation  with 
the  temperature  of  the  junction.  A  con- 
tinuous electrical  circuit  made  of  two 
wires,  one  composed  of  each  dissimilar 
metal,  will  contain  two  junctions  of  the 
dissimilar  metals.  The  total  electromo- 
tive  force  produced   in   the  circuit   will 


be  the  algebraic  difference  of  the  poten- 
tials produced  at  each  junction.  A  cur- 
rent will  flow  in  the  circuit  when  one 
junction  is  held  at  a  higher  teniperat\iie 
than  the  second.  These  junctions  aie 
called  the  hot  and  the  cold  junctions 
according  to  their  relative  temperatures. 
-A  thermoelectric  circuit  may  be  cut 
at  an\  point  and  a  wire  of  any  conduct- 
ing material  may  be  introduced  in  the 
circuit  without  altering  the  electro- 
motive force  produced,  providing  that 
the  two  new  junctions  are  kept  at  a 
common  temperature.  This  law  of  inter- 
mediate metals  allows  the  insertion  of 
a  potentiometer  to  measure  the  electro- 
motive force  produced  by  the  difference 
in  potential  of  the  hot  and  cold  junc- 
tions. In  the  usual  circuit  the  hot  junc- 


tion is  at  the  unknown  temperature  to 
be  measured,  while  the  cold  junction  is 
at  the  reference  temperature.  The  cir- 
cuit is  usually  separated  at  the  reference 
junction  for  the  insertion  of  the  leads 
to  the  potentiometer,  care  being  taken 
that  both  parts  of  the  separated  junction 
are  at  the  same  temperature. 

The  cutting  tools  used  in  these  in- 
vestigations are  of  a  conventional  design 
with  inserted  cemented  carbide  cutting 
edges.  The  carbide  edge,  together  with 
the  chip  coming  off  the  workpiece, 
serves  as  the  hot  junction  of  the  thermo- 
electric circuit.  Through  a  hole  drilled 
in  the  shank  of  the  tool,  a  carbide  rod 
is  placed  in  contact  with  the  insert,  but 
insulated  from  the  shank.  The  carbide 
rod   nuist  be  of  the  same  chemical  com- 


Drill  pr£ss  equipped  to  measure  tciquu  developed  in  tapping  metals. 
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position  as  the  cutting  edge,  otherwise  a 
potential  will  exist  at  the  point  of  con- 
tact between  the  two.  The  entire  tool  is 
insulated  from  the  rest  of  the  lathe.  The 
free  end  of  the  carbiile  rod  protruding 
from  the  etui  of  the  tool  is  connected 
by  an  iron  lead  wire  to  one  terminal  ot 
a  potentiometer. 

An  iron  leail  from  the  other  terminal 
of  the  potentiometer  is  cotmected  to  a 
brush  in  contact  with  the  rotating  woik- 
piece.    This    brush,    insulated    from    the 


rake    angle,    workpiece    hardness,     and 
chip  thickness. 

For  some  anaKtical  research  it  is  de- 
sirable to  know  the  cutting  forces  e.xert- 
ed  on  the  tool.  A  unique  dx  iiamometer. 
designeil  and  constructed  in  the  depart- 
ment of  mechanical  engineering  at  the 
I  diversity  of  Illinois  measures  the 
vertical  and  horizontal  components  of 
the  cutting  force.  When  moimted  on 
the  test  lathe,  the  horizontal  component 
of  the  force  is  parallel  to  the  axis  of  the 


Measurement    of     metal     cutting     force    with     a     toolholder    dynamometer. 
(Photos  by  Bob  Feldman) 


frame  of  the  lathe,  is  made  from  a  sec- 
tion of  the  workpiece.  By  applying  the 
law  of  intermediate  metals,  it  becomes 
evident  that  the  reference  junction  is 
jointly  the  connections  of  the  potentio- 
meter lead  wires  with  the  carbide  rod 
and  with  the  brush.  Both  these  connec- 
tions must  be  at  the  same  room  temper- 
ature. Calibration  of  a  thermocouple, 
made  from  the  same  carbide  and  steel  as 
used  in  the  tool  and  in  the  workpiece, 
is  done  in  an  electric  furnace  using  a 
standard  chromel-alumel  thermocouple 
to  obtain  the  actual  temperatures. 

The  potential  produced  by  the  tool- 
work  thermocouple  might  be  effected 
by  several  factors:  the  effect  of  chip 
force  on  the  tool  face,  the  effect  of  chip 
deformation,  and  the  effect  of  friction 
due  to  the  rubbing  of  steel  on  carbide. 
Various  test  setups  were  built  to  show 
that  these  factors  had  a  negligible  effect 
on  the  potential  developed  by  the 
thermocouple.  A  discussion  of  these 
tests,  together  with  a  more  complete 
description  of  the  tool-work  thermo- 
couple may  be  found  in  the  Tnuisdc- 
tiuns  of  the  American  Sodity  of  Mc- 
(h/inicrtl  Engineers  for   February,    1948. 

The  results  of  the  numerous  tests  are 
too  voluminous  to  be  discussed  in  this 
article.  Much  valuable  data  has  been 
obtained  as  to  the  effect  on  interface 
temperature  of  such  variables  as  cutting 
surface  speed,  tool  feed  rate,  tool  back- 
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rotating  workpiece  while  the  vertical 
component  is  tangential  to  the  rotating 
motion  of  the  workpiece.  The  cutting 
tool  is  mounted  in  a  holder  at  the  end 
of  a  stiff,  short  cantilever  arm  of  rec- 
tangular cross-section  having  approxi- 
mately 0.0008  inch  deflection  under  a 
vertical  load  of  60()  pounds.  The  min- 
ute deflections  caused  by  the  compon- 
ents of  the  force  are  measured  by  two 
electric  gage  heads,  one  each  mounted 
to  act  in  the  vertical  and  horizontal 
directions.  The  operation  of  the  electric 
gage  head  involves  the  unbalancing  of  a 
reactance  bridge  circuit,  by  changes  in 
the  air  gap  of  an  iron  core  reactor  as 
produced  by  the  deflecting  cantilever. 
The  tool  holder  was  designed  so  that 
both  components  of  the  cutting  force 
act  approximately  through  the  longitud- 
inal centroidal  axis  of  the  cantilever. 
Thus  the  arm  will  deflect  otd\  in  the 
direction  of  the  force  acting  upon  it. 
The  device  is  calibrated  with  dead 
weights.  Using  the  results  of  such  dy- 
namometer tests,  an  analytical  determ- 
ination of  interface  temperature  ma\-  he 
developed  based  on  the  theory  of  metal 
cutting.  The  calculated  values  of  inter- 
face temperature  thus  obtained  are  in 
fair  agreement  with  those  determined 
with   the  tool-work    thermocouple. 

Part  of  the  current  work  in  the  tool 
cutting  research  program  involves  a 
studv  of  tool  wear  caused  by  diffusion 


of   metal    from    the   workpiece   into   the 
carbide  insert  of   the  cutting  tool.   I)if- 
fusin  in  the  tool  will  be  detected  using 
an   X-ray  technique. 

Another  current  investigation  in- 
volves a  study  of  the  torque  developed 
in  metal  tapping.  The  forces  developed 
by  the  tap  cause  strain  in  the  specially 
designed  fixture  which  holds  the  work- 
piece.  Wire  strain  gauges,  each  consist- 
ing of  a  network  of  fine  wire,  are  firm- 
\\  cemented  to  the  fixture.  Changes  in 
the  electrical  resistance  of  the  network, 
caused  by  strain  in  the  fixture,  are 
measured  with  a  rensitive  resistance 
bridge  circuit.  Since  the  strain  produced 
in  the  fixture  depends  on  the  forces 
exerted  by  the  tap,  calibrated  wire 
strain  gauges  provide  a  simple  method 
of  measuring  th^s.-  forces. 


The  old  jalopy  puffed  up  to  a  rattling 
halt  at  the  toll  bridge. 

"Sixty-five  cents,"  said  the  bridge- 
keeper. 

"Sold  !"  cried  the  driver. 
-x-        -*        * 

First  salesman:  Jack,  you  are  only 
eating  crackers  and  milk.  Are  you  on  a 
diet? 

Second  :    Xo,   conuiiission. 

♦  *        * 

"You're  a  young  man  with  both  feet 
on  the  ground,  eh?  What  do  you  do  for 
a  living? 

"I  take  orders  from  the  gu\  with 
both  feet  on  the  desk." 

Housewife:  Mable,  what  happened  to 
the  canary  ? 

Maid:  I  can't  imagine,  mum.  It  was 
there  when  I  cleaned  out  the  cage  with 
the  vacuum  cleaner. 

Prospective  tenant:  But  why  do  they 
make  these  apartments  so  small  ? 

Agent:  That's  .so  the  tenants  will 
have  no  room  for  complaint. 

*  *        * 

Monev  talks  is  a  common  expression 
— but  no  one  ever  hears  his  departing 
cash  sav  "I'll  be  back  soon." 
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The  New  Norton  G  Bond.  Tlic  grinding 
«lieel  tliis  man  is  using  —  in  a  Norton  grind- 
ing macliine  —  is  made  with  tlie  new  Norton 
G  Bond,  one  of  the  most  important  grinding 
wJieel  achievements  in  45  years.  Tlie  G  Bond 
is  a  special  vitrified  bond,  developed  by 
Norton  research  engineers,  that  gives  greatly 
improved  grinding  performance  in  many 
precision  and  semi-precision  jobs  —  typical 
of  tlie  "Touch  of  Gold"  that  Norton  brings 
to  all  grinding. 


Helping  To  Produce  The  G  Bond,  Roderic  C. 
Ijncy,  M.S.,  Ch.E.,  a  recent  graduate  of 
Worcester  Polytechnic  Institute,  examines 
bond  particles  under  a  stereoscoi)ic  micro- 
scope in  llic  Norton  research  laboratories. 


^^ 


How  modern  grinding  gets  the 

TOUCH  OF  GOLD 


^f 


Ever  consider  how  RriiidiriK  with 
exactly  the  right  wlieel  literally  j;ives 
siiop  men  the  "Touch  of  Gold?" 

That's  hecaiise  every  time  a  top- 
pcrforniinj;  p;rindinj;  wheel  touches 
the  work,  \alue  is  beinj;  added.  .At  the 
same  time  the  manufacturer  is  cutting 
costs  and  increasing  profit-margins 
.  .  .  while  the  ultimate  purchaser  of 
the  jjroduct  itself  is  getting  more  for 
his  money. 

Norton  grniilMig  wheels  iia\c  top 
])erformance  "engineered  in."  And  as 
the  world's  largest  producers  in  the 


abrasive  field,  Norton  is  always  able 
to  furnish  the  right  abrasi\e  or  abra- 
sive product  for  every  job —  thus  sup- 
plying countless  workers  throughout 
industry  with  the  true  value-adding, 
cost-cutting  "Touch  of  Gold." 

Your  Future  with  Norton 

As  industry  expands,  the  deniand 
for  Norton  products  naturally  in- 
creases, in  a  constantly  growing  list  of 
grinding,  [wlishing  and  other  abra- 
sive a[)plications.  A  career  with 
Norton  —  making  better  products  to 
make  other  products  better  —  offers 


steadily  increasing  opportunities  for 
personal  progress.  But  wherever  your 
career  in  industry  may  take  you,  you 
will  find  the  Norton  "Touch  of  Gold" 
an  invaluable  aid  to  better  production. 


NORTON 


Makinq  beffer  products 
to  make  other  products  better 


Pulpilon«s 
Grinding  a 


•  Oilttonei 
id  lapping 


Abraiivet   •    Grinding  Wh««l 
Abraiive  Coper  ond  Clolh 
MocSinel    •    Non-Slip  Floorini 

Corb.dc  Ptoducti 

NORTON  COMPANY 
WORCESTER  6,  MASSACHUSETTS 

B«hr-Manning,  Troy,  N.  Y.,  li  A  Diviiion  of  Norton  Compony 
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Above:  Testing  of  metals  with  a  Charpy  impact  ma- 
chine in  the  Metallurgy  Laboratory.  Below:  An  inter- 
esting exhibit  in  the  M.  E.  Laboratory  of  the  effects 
of  air  conditioning  on  the  human  body. 


EN  vTr  6'nM  E  l3^.t\  L    "stud  I  E  S 

Thermal  response  on  Entering  and  leaving  Hot  Environments 


COOPERATIVE    USE    OF     PHYSIOLOGIC    AND    ENGINEERING    TECHNIQUES 


Scenes  from  . 

ENGI^ 
OPEN 


In  a  typical  demon;'' 
Open  House  a  stude  • 
automobile  ignition  S]\ 


Pholf, 


ERING 
lOUSE 


'■ing  the  Engineering 
the  operation  of  an 
'to  interested  visitors. 


sche 


Above:  Visitors  v\ew  a  model  rock  crushing  plant 
set  up  in  the  materials  testing  laboratory.  Below:  The 
sport  car  on  display  in  the  Internal  Combustion  lab- 
oratory of  the  M.  E.  Department  was  one  of  the 
many  attractions  of  the  Engineering  Open  House. 


Pra//<sl^Mj7P/4^^ 
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The  Torrington  Needle  Bearing 

shaft  hardness  determines  effective  load  capacity 


The  economy  of  the  Torrington 
Needle  Bearing  is  due  in  part  to 
the  fact  that  the  shaft  usually 
serves  as  the  inner  race.  Thus, 
since  the  shaft  is  an  integral  part 
of  the  bearing,  its  load  capacity 
limits  the  capacity  of  the  bearing 
assembly.  In  order  to  obtain  the 
full  rated  load  capacity  of  the 
Needle  Bearing,  it  is  necessary 
that  the  shaft  be  at  least  surface- 
hardened  to  the  equivalent  of 
Rockwell  C-58. 

Loads  and  Speeds 

Related  to 
Shaft  Hardness 

Because  of  material  or  design 
limitations,  it  is  sometimes  de- 
sired to  run  Needle  Bearings  on 
shafts  softer  than  the  recom- 
mended Rockwell  C-58.  This  can 
be  done  safely  providing  the  bear- 
ing loads  and  speeds  are  not  too 
severe.  However,  the  capacity  of 
the  bearing  assembly  is  only  as 
great  as  the  load  capacity  of  the 
shaft,  regardless  of  the  rated  load 
capacity  of  the  bearing  as  indi- 
cated in  the  catalog.  The  shaft 
capacity  decreases  very  rapidly 
as  the  surface  hardness  is  reduced 
below  the  recommended  Rock- 
well C-58  minimum  hardness. 

Figure  1  shows  this  very  clear- 
ly. It  can  be  seen  that  reducing 
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the  shaft  hardness  to  Rockwell 
C-52  gives  a  resulting  load  factor 
of  .5.  In  this  case,  the  catalog 
rating  must  be  multiplied  by  .5 
in  order  to  obtain  the  true  capac- 
ity of  the  bearing  assembly. 

Unheat-treated,  cold  rolled 
shafting  will  only  carry  2*:  j  -3'  <  of 
the  bearing's  rated  load  capacity. 

The  speed  of  the  application  is 
also  important  in  determining 
proper  hardness  to  assure  satis- 


Figure  1.  If  the  surface  hardness  of 
the  shaft,  its  tensile  strength,  or  the 
per  cent  of  carbon  is  known,  the  load 
factor  can  be  read  either  right  or  left 
from  the  intersection  of  the  curve. 
The  load  factor,  multiplied  by  the 
rated  capacity  of  the  bearing,  will  give 
the  shaft  capacity  and  the  capacity  of 
the  application. 

factory  shaft  life.  The  chart  in 
Figure  2  illustrates  this  effect. 

Hardened  Liner  Races 
Available 

When  it  is  either  impossible  or 
impractical  to  harden  the  shaft, 
it  is  necessary  to  use  an  inner  race 


which  will  provide  the  required 
surface  for  Needle  Bearing  oper- 
ation. Inner  races  are  available 
for  all  sizes  of  Needle  Bearings. 
When  used,  inner  races  should  be 
securely  fastened  to  the  shaft  by 
clamping  against  a  shoulder,  by 
snap  ring,  or  by  press  fit. 

When  designing  Needle  Bear- 
ings into  a  piece  of  equipment 
where  shaft  hardness  is  a  ques- 
tion, the  economics  of  using  inner 


SHAFT  HARDNESS-RPM  CHART 


F.gur 


As  the 


ihle  to 


speed  increases,  it  is 
crease  the  shaft  hard- 
ness. For  a  given  rpm,  read  across  to 
the  curve  and  down  to  the  proper 
hardness.  Conversely,  if  hardness  is 
known,  read  up  to  the  curve  and 
across  to  the  maximum  rpm  for  that 
shaft. 


races  as  compared  to  a  properly 
heat  treated  shaft  should  be  care- 
fully analyzed.  When  all  factors 
such  as  inner  race  cost,  securing 
devices,  and  actual  assembly  time 
are  considered,  it  is  usually  found 
more  economical  to  heat  treat 
the  shaft. 


THE   TORRINGTON   COMPANY 

Torrington,  Conn.        •        South  Bend  21,  Ind. 
District  Offices  and  Distributors  in  Principal  Cities  of  United  States  and  Canada 

TORRINGTOI^^^^niEARINeS 

NEEDLE  .  SPHERICAL   ROLLER  -TAPERED   ROLLER  •  STRAIGHT  ROLLER  •  BALL  •  NEEDLE   ROLLERS 


37 


Flying,  Ahead  with  .  .  . 


Aeronautical 
Engineering 


by  Maurice  Garnholz,  Aero.   E.,  '56 


SiiiCf  the  organi/.arioii  of  tlie  Aero- 
nautical Kngiiieeriiig  Department  at  the 
I  niversity  of  Illinois  in  1944,  research 
has  formed  an  integral  part  in  the  ac- 
tivities of  both  the  students  and  the 
staff.  Most  of  the  staff  members  divide 
their  time  between  teaching  classes  an<l 
delving  into  research  in  their  respecti\c 
specialties.  Many  papers  written  by 
several  members  of  the  staff  have  been 
published  widely,  both  here  and  abroad. 

A  special  problems  course  and 
chances  to  be  employed  as  a  computer 
or  draftsman  on  a  major  research  proj- 
ect are  the  two  major  opportunities  for 
research  open  to  the  undergraduate. 
Graduate  students  with  satisfactory 
qualifications  may  receive  appointments 
as  research  assistants  or  associates,  and 
all  graduate  students  are  required  to 
conduct  some  independent  research  and 
submit  a  thesis. 

A  research  project  labeled  as  the 
Supersonic  Propeller  Problem  was  be- 
gun in  [une,  1947,  and  finished  in 
.March,  1949.  Directed  by  Professor  H. 
S.  Stillwell,  head  of  the  Department, 
and  completed  through  the  efforts  of 
four  staff  members,  the  object  of  tlie 
investigation  was  the  development  of  a 
mathematical  method  for  the  design  and 
analysis  of  propellers  operating  above 
the  speed  of  sound. 

Dr.  T.  P.  Torda  accepted  a  contract 
from  Aerojet  Engineering  Corporation 
in  19S0.  Entitled  "Boundary  Layer 
Control  by  Continuous  Surface  Suction 
or  Itijection,"  the  object  of  the  analysis 
was  to  investigate  the  possibility  of  stall- 
prevention  and  achie\ement  of  high  lift 
airfoils. 


At  the  present  time  the  ilepartment 
is  involved  in  research  in  several  specific 
areas.  Dr.  Harry  H.  Hilton,  in  one 
area  of  research,  is  concerned  with  pho- 
toelastic  equipment.  The  design  of  a 
transonic  wind  tunnel  is  handled  largel)' 
b\'  Lloyd  (jross,  with  Professor  Still- 
well  in  charge  of  the  whole  project. 
Lowell  Eldrenkamp  and  Jim  Xerikos, 
working  under  Professor  T.  P.  Torda, 
have  charge  of  research  in  mixing  pro- 
cesses, done  in  connection  with  the  Hen- 
tonite  Channel.  Dr.  Fletcher  handles 
research  with  the  shock  tube.  Ered 
Hall,  whose  work  is  also  supervised  by 
Professor  Torda,  is  conducting  investi- 
gations of  a  compressor.  \lv.  P.  Horn, 
Research  Associate,  is  also  working  on 
the  same  project.  Professor  McCloy  is 
dealing  with  research  in  the  field  of 
propulsion. 

I  nlike  several  of  the  aforementioned 
projects,  which  are  purely  theoretical 
and  mathematical,  that  dealing  with  the 
transonic-supersonic  wind  tunnel,  con- 
ducted by  Lloyd  (Jro.ss,  has  tangible 
portions.  Although  much  of  it  is  still 
on  paper,  a  tunnel  is  being  built  at  the 
Lriiversity  of  Illinois  Airport.  The  test 
section,  where  a  motiel  will  be  placeii,  is 
to  be  4"  x  6".  The  complete  .ipparatus 
will  be  1\'/'  long,  with  the  widest  part 
being  onl\  .^2".  Two  Allison  V-17 
twin-jet  engines,  driving  centrifugal 
compressors,  will  pump  air  through  the 
tunnel  at  a  rate  of  lOJ/j  pounds  mass 
per  second. 

In  scientific  circles,  for  purposes  of 
simplification,  the  speed  of  soiuul  is  des- 
ignated as  Mach  number  1.  Hence,  a 
speed  of  0  miles  per  hour  is   Mach  0. 


As  an  object  approaches  the  speed  of 
sound  the  Mach  number  approaches  1. 
When  the  speed  of  sound  is  passed  the 
Mach  number  becomes  greater  than  1, 
e.g.,  .Mach  1.5  would  indicate  a  speed 
1  '/:  times  as  great  as  the  speed  of  sound, 
or  about  1140  m.p.h.  (760  \  l.S)  at 
a   temperature  of    id  C. 

It  is  possible  to  build  a  wind  tunnel 
with  as  high  a  Mach  number  as  is  de- 
sired. Wind  \elocities  in  the  wind  tun- 
nel at  Aero  L.ib  A  start  from  rest  and 
go  to  15(1  ni.p.h.  Used  as  a  student 
instiiiction  tunnel,  it  is  used  to  verify 
the  theory  of  subsonic  aerodynamics.  A 
sufficiently  large  wind  tunnel  can  get 
the  air  up  to  a  speed  of  Mach  .85 
easily,  but  at  higher  speeds  the  shock 
wave  which  forms  bounces  off  the  wall 
and  hits  the  model  a  second  time,  which 
causes  unwanted  additional  interference. 
Enormous  amounts  of  air  can  be  pushed 
through  until  the  speed  of  sound  (Mach 
1  )  is  reached.  After  Mach  1  a  strange 
phenomenon  occurs.  When  the  air  is 
expanded  (allowed  to  proceed  into  a 
larger  section  of  the  tunnel)  the  veloc- 
ity increases.'  And  similarly  as  the  tun- 
nel becomes  smaller  the  air  travels 
slower.  This  occurence  is  just  the  op- 
posite of  what  happens  at  subsonic 
speeds. 

Even  with  this  occuring.  it  is  still 
easy  to  put  air  through  at  a  speed  of 
Mach  1.  But  just  as  soon  as  something 
(usually  a  model)  is  put  in  the  tunnel, 
immediate  trouble  arises.  The  shock 
waves  formed  on  the  object  (particu- 
larly the  wing)  bounce  off  the  walls 
back  to  the  wing,  setting  up  double 
shock   waves. 

Gross  and  his  assistants  believe  that 
they  have  a  solution  to  the  problem. 
They  intend  to  draw  the  air  off  through 
holes  to  prevent  this  "choking."  Since 
the  bouncing  shock  waves  of  air  bounce 
off  the  wing  and  out  they  cannot  re- 
interfere  with  following  Shockwaves. 
But  first  the  research  workers  intend 
to  rvui  tests  to  see  which  type  of  holes 
will   be  best  for  this  work. 

Tunnels  have  been  built  in  other  sec- 
tions of  the  country  which  can  handle 
air  with  speeds  up  to  Mach  .9,  while 
other,  larger  tunnels  have  been  built 
handling  air  with  speeds  above  Mach 
1.3.  The  L niversity  wind  tunnel  is  in- 
tended for  research  on  air  speeds  from 
!VLich.  9  to  Mach  \3.  It  is  as  Lloyd 
(iross  says,  "That  little  gap  needs  to  be 
bridged,"  before  information  about  the 
supersoru'c   can    be   considered    complete. 

As  in  almost  any  field  of  research 
and  experiment,  one  small,  unforeseen 
thing  may  alter  things  greath. 

It  is  expected  that  the  wind  tunnel 
will  be  finished  about  the  L5th  of  April. 

There  are  two  ways  to  go  about  solv- 
ing an\'  problem — direct  anil  indirect. 
In  the  case  of  the  blade  for  a  compres- 
sor, the  direct  method  would  entail  the 
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\     at  full  pay I 


This  Plane  made  History 


It's  your  aptitude,  your  knowledge  of  engineering  principles, 
your  degree  in  engineering  that  count. 

Those-pius  the  opportunity  Lockheed  is  offering  you -are  all  you  need  for  a 
career  as  an  aircraft  engineer.  In  Lockheed's  special  program  for  engineering 
graduates,  you  may  go  back  to  school,  or  you  may  convert  to  aircraft  work  by 

doing- on-the-job  training.  But  whichever  it  is,  you  receive  full  pay  while  learning. 

But  Lockheed  offers  you  more  than  a  career.  It  offers  you  a  new  life,  in  an  area 
where  living  conditions  are  beyond  compare.  Outdoor  living  prevails  the 
year-'round.  Mountains,  beaches  are  an  hour  from  Lockheed. 

See  your  Placement  Officer  today  for  the  details  on  Lockheed's  Aircraft  Training  Program 
for  engineers,  as  well  as  the  better  living  conditions  in  Southern  California. 

If  your  Placement  Officer  is  out  of  the  illustrated  brochures 
describing   living  and  working  conditions  at  Lockheed, 
write  M.  V.  Mattson,  Employment  Manager. 
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Burbank,  California 


The  P-38  Lightning-  first  400  mile 
per  hour  fighter-interceptor,  the 
"fork-tailed  Devil"  that  helped 
win  World  War  II. 


This  Plane  is  making  History 


The  Super  Constellation-  larger,  faster, 
more  powerful;  the  plane  that  bridges 
the  gap  between  modern  air  transport 
and  commercial  jet  transport. 

This  Plane  will  make  History 


The  jet  of 

the  future- the  plane 

you  will  help  create— 

belongs  here. 


This  plane-  which  exists  only  in 
the  brain  of  an  engineer  like  yourself 
-  Is  one  reason  there's  a  better 
future  for  you  at  Lockheed.  For 
Lockheed  will  always  need  engineers 
with  ideas,  engineers  with 
imagination,  engineers  who  build 
the  planes  that  make  history. 
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specifying  of  the  blade  shape,  then  the 
solving  for  the  flow  around  it.  The 
blades  interfere  with  the  flow  thoufjh, 
and  hence  it  is  practically  impossible  to 
solve  this  problem  directK.  It  is  just 
this  tvpe  of  research  that  is  beinf;  done 
by    Fred    Hall. 

In  the  indirect  method,  one  would 
specify  the  velocity  components  and 
solve  for  the  blade  shape  that  would 
be  best.  With  this  method  one  doesn't 
have  to  compute  the  flow  effects.  The 
department  is,  consequently,  using  the 
indirect  method  in  the  analysis  of  a 
compressor,  which  is  not  yet  built  and 
probably  won't  be  built  uidess  the 
equations  turn  up  something  great,  for 
this  is  one  of  the  research  projects  which 
is  all  paper  work  and  theory.  .'\11  analy- 
tical work  now,  this  iiaper  research 
is  intended  to  le:ul  to  an  optinuim  in 
pressure  design. 

To  acquire  an  ideal  blade  a  m.ith- 
cmatical  analysis  is  necessary.  The  re- 
sults of  this  analysis  will  be  used  in  the 
design  of  compressors,  which  will  be 
used  in  jet  engines,  cooling,  and  elec- 
tronics. The  results  would  also  apply 
to  turbines,  for  a  turbine  is  essentially 
a  compressor  in   reverse. 

Research  delving  into  the  flow  of 
streams  past  a  flat  thin  plate,  two 
plates,  or  even  a  tube  is  being  carried 
on  by  Lowell  Kldrenkamp  and  Jim 
Xerikos.  "Theoretical  Studies  of  the 
Mixing  Process  of  a  Jet  Impinging  into 
a  Stream  of  Large  Mass"  is  the  impos- 
ing title  of  this  project.  It  is  a  compre- 
hensive stud\  of  the  things  that  happen 
in   the  wake. 

Located  in  the  basement  of  the  Me- 
chanical Engineering  Building  is  a 
piece  of  equipment  used  in  connection 
with  this  phase  of  research  carried  on 
by  the  Aeronautical  Department.  This 
piece  is  known  as  the  Hentonite  Chan- 
nel, and  the  method  used  in  experi- 
mental work  is  the  "Photo-Viscous 
.Method  for  Analyzing  Fluid  Flow." 
This  method  uses  polarized  light  for 
visualizing  certain  areas  in  a  field  of 
moving  liqiud,  which  is  a  coUoidial  sus- 
pension of  bentonite  clay  in  water.  This 
solution  flows  through  a  tube  about 
15  feet  long  with  cross-sectional  dimen- 
sions of  approximately  1"  x  6".  When 
the  suspension  flows,  a  pattern  appears 
around  the  model  due  to  double  refrac- 
tion induced  in  the  suspension  by  the 
presence  of  velocity  gradients  in  the 
flow.  This  pattern  is  composed  of 
fringes  of  various  colors.  These  fringes 
represent  different  amounts  of  double 
refraction  in  the  fluid,  which  in  turn 
represent  different  values  of  the  \eIocity 
gradients. 

This  method  is  applied  to  qualita- 
tive studies  of  laminar  and  turbulent 
conditions  in  the  wake  of  the  flat  plate. 
.All  aerodynamics  is  built  around  a  flat 
plate.    From    a   flat   plate   it   progresses 


to  a  curved  plate  and  finally  to  a  curved 
plate  with  thickness   (a  wing). 

In  the  Hentonite  Channel  a  flat  plate 
is  held  in  a  plastic  rectangular  tube. 
Plastic  material  is  used  because  of  its 
transparency.  Also  the  bentonite  clay 
has  properties  that  corrodes  ferrous 
metals. 

In  pie\ious  in\  estigations,  the  veloc- 
ity distribution  ot  the  mixing  streams 
has  been  a.ssumed  as  innform  at  the 
start  of  mixing,  and,  thus,  the  influence 
ot  the  existing  boundar\  layers  along 
the  separating  plate  has  been  neglected. 
It  is  belie\ed  that  the  results  show,  for 
the  first  time,  the  influence  of  the  up- 
stream boundary  Ia\ers  on  the  mixing 
process. 

The  width  of  mixing  legions  and  the 
velocity  distribution  in  it  has  been  eval- 
uated by  the  von  Karnian  integral  con- 
cept as  applied  to  the  momentuni  and 
energv  equations. 

The  University  of  Illinois  is  the  first 
place  where  any  w"ork  has  been  done  on 
nuxing  processes  aroimd  a  plate,  taking 
into  account  the  fact  that  the  velocity 
distribution  isn't  uniform  due  to  the 
boundary    layer. 

There  are  several  theoretical  prob- 
lems involving  the  behavior  of  shock 
waves  when  they  are  reflected  from 
walls  and  other  obstacles  which  have 
not  yet  been  satisfactorily  solved.  These 
are  fundamental  problems  in  the  be- 
havior   of    shock    waves    and    are    best 


studied  experimentally.  The  problem 
of  the  behavior  of  shock  waves  is  a  basic 
one  in  the  aerodynamics  of  compressible 
fluids. 

The  instrument  used  to  carry  on  this 
type  of  research  is  the  shock  tube,  lo- 
cated in  Aero  Lab  M  and  operateil  under 
the  direction  of  l)r.  Metiher.  It  has  a 
cross  section  of  4"  x  1  S"  and  is  .U>  lect 
long.  The  shock  tube  permits  the  stud\ 
of  air  flow  aiul  pressure  about  a  body 
at  super.sonic  speeds. 

.'\t  the  same  time  a  shock  wave  is 
generated,  a  flow  of  air  is  generated 
behind  it.  This  flow  has  a  speed  which 
depends  upon  the  strength  of  the  shock 
wave  and  can  be  controlled  from  Mach 
runnber  0  to  Mach  1.7.  This  includes 
the  so-called  transoiuc  range,  in  which 
conventional  wind  tunnels  are  difficult 
to  use.  Wind  of  transonic  speed  is  used 
so  that  investigation  can  be  made  either 
of  the  behavior  of  the  shock  or  of  the 
flow  which  follows  it  when  a  model  is 
placed   in  the  tube. 

A  shock  wave  is  generated  in  the  U 
of  I  shock  tube  by  first  putting  a  dia- 
phragm of  plastic — sometimes  paper — 
in  a  special  place  near  the  beginning 
of  the  tube.  A  pressure  of  600  lbs. 
sq.  in.  is  applied  by  eight  cylinders, 
each  2"  in  diameter.  Diaphragms,  us- 
ually made  from  cellulose  acetate,  with 
a  thickness  of  3,  5,  7,  10,  or  15  thous- 
andths of  an  inch  are  used.  The  dia- 
phragm is  clamped  in  and  is  compressed 


Thermal  stresses  showing  around  the  hole  of  a  plastic  body  which  is  being 
heated  by  electricity.  The  three  large  wires  are  thermal  couples. 
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Tilings  are  dijferent  —  up  there! 

\()U  would  he  amazed  at  the  tricks  nature  plays  in  the  stratosphere 


As  aviaticiii  projxros  hascarritfl  man  farllicr  into  tlie  upper 
air,  he  has  found  that  nature  has  many  tricks  up  her  sleeve 
in  the  stratosphere.  Many  things  that  worked  \yell  on  the 
ground  wouldn't  do  as  well,  or  failed  completely,  in  the 
space  heyond  the  clouds.  Things  are  truly  dilTerent  up  there. 

CARBON  BRUSHES  ARE  AN  EXAMPLE-These  brushes 
are  the  contact  jioinls  that  carr\  electricity  between  mov- 
ing and  stationary  parts  of  motors  and  generators.  TiicvVe 
in  electric  razors,  sewing  machines,  huge  dicsel  locomotives 
—  and  in  modern  aircraft. 

THEY  COULDN'T  STAND  ALTITUDE- Today's  high-living 
])lancs  rii|iiiic  lilrralh  hundreds  of  small  electric  motors 
and  many  carimn  brushes.  Here  was  one  of  nature's  (|uirks. 
for  brushes  which  worked  well  on  the  ground  and  at  lower 
altitudes  <oul(hrt  take  the  ihin.  dry  air  of  the  stratos])here. 
Tlie\"(l  s])\rk  and  ipiickK  disintegrate.  And  if  the  brushes 
failed,  the  motors  also  would  fail. 


UCC  FOUND  THE  ANSWER-The  |.eople  of  I'nion  Carbide 
attacked  this  problem.  Through  research  they  developed 
special  carbon  bru.shes  that  worked  uniformly  well  at  all 
altitudes,  making  stratosphere  flying  a  practical  reality. 

OTHER  AIDS  TO  FLYING-Betler  carbon  brushes  that  keep 
motors  and  generators  running,  alloy  metals  that  stand  the 
terrific  heat  of  jet  engines,  plastic  insulation  for  high-alti- 
tude wiring,  and  oxygen  that  provides  the  breath  of  life  in 
the  upper  air  — these  are  but  a  few  of  the  many  UCC  prod- 
ucts that  are  helping  aviation  reach  new  heights. 

STUDENTS  and  STUDENT  ADVISERS:  Leant  more  about  lliv  mitiiy 
Jidda  in  iihich  Union  Carbide  offers  career  opporlunilies.  Write  jor 
the  free  illustrated  booklet  "Products  and  Processes"  which  de- 
scribes the  various  activities  oj  UCC  in  the  fields  oj  Alloys,  Car- 
iio.\s.  Chemicals,  Gases,  and  Plastics.  Ask  for  booklet  C-2. 

Union  Carbide 

AJ\^Z>     CARBON    CORPORATION 


30     EAST     12 ND     STREET 


[Tffl 


NEW    YORK     17,     N.     V. 


VCC's  I'rdili-iiiiirl.id  Priutittls  oj  Alloys.  Ciirhoiis,  (:hcmi<(ils.  Oases,  (iiid  Plastics  iiicliiilf 

National  Carl.on>   •    A(  meson  Electrodes   •   EVEHEAUT  Flashliglils and  Batteries   •   I'HESTONE  and  TllEK.  Anii-Freezes 

ElectroMET  Alloys  and  Metals   •   HaYNES  Stei.LITE  Alloys   •   PrestO-Lite  .Acetylene   •    I'VROKAX  Gas 
DVNEL  Textile  Fibers   •    BakELITE.  KRENE.  and  ^1.^VLITE  Plastics    •    LindE  Oxygen   •    ^Y.NTIIETIC  OltGAMC  CHE.MICALS 
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ill  the  high  pri-ssiire  side  (shorti'r  cud). 
Then  thi-  iliaphragm  is  broken  with 
compressed  air  or  punctured  with  a 
needle  niade  tor  this  pinpose.  This  com- 
pressed gas  escapes  down  the  tube,  push- 
ing low  pressure  gas  ahead  of  it  and 
generating  shock  waxes  i/i  the  /on-  pres- 
sure gas. 

As  the  air  is  compiessed  at  transonic 
or  supersonic  speeil,  the  compressed  por- 
tion becomes  very  hot,  and  the  expanded 
gas  behind  the  shock  wave  becomes 
colder.  In  certain  shock  tubes  elsewhere 
the  temperature  becomes  as  hot  as 
10, 000  degrees.  In  the  Illinois  tube  the 
temperature  reaches  about  600- F. 

The  tube  can  also  be  evacuated — 
down  to  a  pressure  of  1  '1000  of  an 
atmosphere  (one  atmosphere  equals 
14.7  lbs.  sq.  in.),  if  needed — to  sim- 
ulate lower  pressures,  such  as  those 
found  at  high  altitudes,  where  most  of 
our  m  o  d  e  r  n  high-speed  planes  fly. 
Evacuation  is  usually  done  when  a  very 
strong  shock  is  desired  to  be  obtained, 
for  strength  of  shock  waves  depends  up- 
on the  r/itio  of  absolute  pressures  on 
the  two  sides  of  the  diaphragm.  While 
the  breaking  strength  of  the  diaphragm 
depends  upon  the  difftriiuc  of  pressure 
between  the  two,  in  order  to  obtain  a 
high  ratio  with  a  small  pressure  differ- 
ence, a  low  ab.solute  pressure  in  the 
low  pressure  chamber  is  required. 
Hence,  a  partial  vacuum  is  used. 

The  \elocities  of  the  shock  waves 
\ar\  fi'om  slightly  greater  than  that  of 
sound,  about  115(1  feet  second,  to  about 
4000    feet/second    in    ihh    shock    tube. 


ThcM'  \elocitic>  may  he  measured  b\ 
alio  \v  1  n  g  the  shock  wa\es  to  pass 
through  a  nanow  light  beam.  When 
t!iey  do  this  they  cause  a  ileflection  of 
the  beam,  which  ma\  be  detected  by  a 
photo-cell  and  knife-edge  combination. 
Two  light  beams  are  usually  used,  sep- 
arated by  about  a  foot,  and  the  time 
interval  which  elap.ses  between  the  in- 
terceptions between  these  two  beams 
may  be  measured  on  a  coronograph.  The 
coronograph  which  is  under  construc- 
tion   will    pernu't    an   accuracy'   of   about 

'  J  nucrosecond  (one  microsecond  is  one- 
millionth  of  a  secoiul )  in  the  determina- 
tion of  this  interval. 

Since  the  shock  wa\e  tra\els  with 
the  speeds  mentioned  .iboxe,  ordinary 
mechanical  instruments  do  not  jiermit 
or  gi\e  reliable  measurements.  The  flow 
which  follows  the  shock  wave  lasts  for 
only  a  few  thousandths  of  a  second,  and 
mechanical  gauges  do  not  respond  rap- 
idly enough  to  be  used  here.  These  dif- 
ficulties are  dealt  with  by  using  optical 
methods  of  measurement.  These  optical 
methods  require  a  high  intensity  source 
of  light  and  a  very  short  exposiu'e  time 
to  detect  the  rapid  changes  which  occvu'. 
The  usual  technique  is  to  use  a  spark, 
which  lasts  about  a  microsecond,  and 
which  provides  sufficient  light  for  satis- 
factory photographic  exposures.  The 
photographs  are  usually  taken  through 
an  interferometer  which  gives  an  indi- 
cations of  the  density  of  the  gas.  When 
it  is  intended  only  to  detect  the  shock 
waxes  theniselxes,  a  shadowgraph  tech- 
ruque  may  be   used. 


Professor  11.  11,  llilton  is  uiulei  tak- 
ing a  research  [uoject  luirelx  on  his 
own  time.  What  he  is  trying  to  do  is 
observe  thermal  stresses  in  a  body  which 
is  being  heated.  He  takes  plastic,  heats 
it,  and  looks  at  it  through  polarizers, 
which  show  the  stresses  in  xaried  colors 
and  shades.  He  is  attempting  to  obserxe 
the  "creep"  of  the  material  in  relation 
to  time.  More  specifically,  a  circidar 
plastic  plate  with  a  hole  in  the  middle 
is  heated  by  a  resistance  wire.  This 
project  is  experimental  and  undei'  no 
contract. 

Closely  connected  to  his  own  project, 
but  spon.sored  by  the  Air  Force,  is  the 
contracted  research  project  directed  by 
Professor  Hilton.  The  official  title  of 
it  is  "Thermal  Stresses  and  Visco- 
elastic  Rodies."  This  research  is  all 
theoretical.  At  high  temperatures  a  body 
gets  what  is  known  as  "creep"  and 
stress  relaxation.  In  certain  ranges  of 
temperature,  the  stresses  fall  off.  The 
fact  that  material  properties  are  all 
functions  of  temperature  is  the  basis 
of  most  of  the  theoretical  work  in  the 
project.  Thus  there  is  a  double  problem 
— that  of  creep  and  that  of  temperature 
variation. 

The  practical  applications  of  the  re- 
sults of  this  research  will  be  connected 
with  high  speed  aircraft,  aerodynamic 
heating  of  the  wings  or  outer  skin,  de- 
icing,    power    plant,    jets,    and    rockets. 

Research  in  the  field  of  propulsion  is 
being  done  at  the  University  of  Illinois 
Airport  by  Professor  IVIcCloy,  who  is 
assisted  by  Dick  Smutney.  The  first  de- 
sign model  of  a  valveless  pulse-jet  and 
also  the  latest  in  the  series,  both  of 
which  have  been  conceived  and  designed 
by  Professor  McClox',  were  on  display 
at  the  Engineering  C)pen  House  March 
27-28,  1953.  This  ram-jet  was  a  major 
attraction,  due  largely  to  the  tremen- 
dous noise  it  made  while  in  operation. 
Professor  McCloy  is  presently  under 
contract  to  the  United  States  Navy  for 
the  development  of  a  modified  ram-jet 
engine.  This  project  is  classified  ;  hence, 
little   more  can   be   freelv  said   about   it. 


The  shock  tube  of  Aero  Lab  "B",  in  which  velocities  up  to  1.7  times  the 
speed  of  sound  are  obtained.  (Photos  courtesy  Aero  Engineering  Depart- 
ment) 


Customer:  \'our  dog  seems  ver\'  fond 
of  xx'atching  xou  cut  hair. 

Barber:  It  ain't  that;  sometimes  I 
s:iip  off  a  bit  of  a  customer's  ear. 

*  *        * 

Elderlx'  Lady  (visiting  prison):  I'm 
sure,  my  poor  man,  th;it  poxertx'  brought 
\()u  into  this. 

Prisoner:  No,  madam,  I  xxas  coining 
monex'. 

*  *        * 

Customei':  V'oui'  xvife  is  really  a  good 
w  orker. 

(Jrocer:  She  sure  is.  Wish  I  had  a 
couple  more  like  lier. 


42 


THE  TECHNOGRAPH 


Another  page  for 


YOUR  BEARING  NOTEBOOK 


How  to  give  an  S-speed  miller 
greater  spindle  accuracy 

This  milling  machine  has  8  speeds,  from  62  to  2870 
RPM.  To  hold  the  spindle  in  accurate  alignment  at  these 
various  speeds,  design  engineers  mount  it  on  Tinikcn* 
precision  bearings.  Long-lasting  milling  precision  is 
assured.  Spindle  accuracy  can  be  controlled  because 
Timken  bearings  are  adjustable.  And  they  provide  more 
than  enough  capacity  for  any  tool  load. 


Line  contact  of  TIMKEN' 
bearings  keeps  spindles  rigid 

Because  Timken  bearings  carry  the  load  along  the 
line  of  contact  between  rollers  and  races,  they  give 
a  wider,  more  rigid  support  to  the  shaft.  And  the 
tapered  construction  of  Timken  bearings  enables 
them  to  take  radial  and  thrust  loads  in  any  com- 
bination. End-play  and  deflection  in  the  shaft  are 
practically  eliminated. 


TIMKEN 


TAPERED  ROLLER  BEARINGS 


Want  to  learn  more  about 
bearings  or  job  opportunities? 

Some  of  the  engineering  problems  you'll  face  after 

graduation  will  involve  bearing  applications.  For  help 

in  learning  more  about  bearings, 

write  for  the  270-page  General 

Information  Manual  on  Timken 

Bearings.  And  for  information  about 

the  excellent  job  opportunities  at  the 

Timken  (Company, write  for  a  copy  of 

"This  IsTimken'iTheTimken  Roller 

Bearing  Company,  Canton  6,  Ohio. 


NOT  JUST  A  BALL  O  NOT  JUST  A  ROLLER  ^  THE  TIMKEN  TAPERED  ROLLER  ^ 
BEARING  TAKES  RADIAL  ^  AND  THRUST  -©-  LOADS  OR  ANY  COMBINATION  ^'- 
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Navy  Pier .  .  . 


CHICAGO   GOES 


Doctors  tell  us  we're  suttering  from 
a  new  disease.  It  is  stricth  a  20th  cen- 
tury development.  It  has  an  insidious 
nature.  The  results  can  lead  to  physical 
violence  or  mental  breakdown.  Its  name 
traffic  neurosis. 

Chicago  loop  businesses  fear  a  by- 
product of  this  disease.  When  shoppers 
become  fed  up  with  loop  parking  facil- 
ities, rates,  and  traffic,  they  will  take 
their  patronage  elsewhere.  Loop  business 
suffers. 

Chicago  has  constructed  new  super- 
highways, arterial  streets  and  boule- 
vards. This  modernization  of  Chicago's 
traffic  system  will  increase  the  traffic 
volume  in  and  around  the  central  busi- 
ness district.  Off-street  parking  is  there- 
fore a  paramount  necessity. 

.Many  proposals  have  been  advanced 
in  recent  years  to  construct  an  under- 
ground  garage  beneath  Grant  Park 
along  Michigan  Avenue.  Time  studies 
and  field  checks  reveal  that  the  adjacent 
Lake  Shore  Drive  is  the  most  heavily 
traveled  street  in  the  City  of  Chicago. 
Twenty-seven  percent  of  the  downtown 
population  work  within  five  minutes 
walking  distance  of  the  parking  site. 
Recognized  as  the  most  heavily  concen- 
trated shopping  center  of  the  nation, 
convenient  to  hotels,  theaters,  and  office 
buildings,  this  garage  site  possesses 
advantages  unparalleled  by  any  other 
location   in   Chicago. 


u 


N 


D 
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by  Don  Schiike,  Comm.,  '56, 
and  Jerry  Wheeler,  C.E.,  '56 


Although  private  investors  have  of- 
fered to  build  and  operate  the  new  park- 
ing project,  the  Chicago  Park  District 
lias  undertaken  its  entire  development 
and  operation.  The  estimated  $8,30(1,- 
000  cost  was  financed  by  revenue  boiuls. 
Hecau.se  of  existing  legislation,  which 
prevented  any  construction  from  mar- 
ring the  beauty  of  Grant  Park,  an 
amendment  to  the  Chicago  Park  Dis- 
trict Act  was  passed,  which  allows  the 
construction  of  underground  parking 
facilities. 

In  December,  1032,  Ralph  H.  Burke. 
Inc.,  consulting  engineers  for  the  proj- 
ect, received  30  bids  from  various  con- 
struction companies.  Contractors  who 
requested  specifications  and  drawings 
received  more  than  1,000  square  feet  of 
blueprints.  The  bid  was  awarded  to  the 
John  Griffith  &  Sons  Construction  Co. 
Inchuled  in  the  contract  was  a  $300 
a  (lay  bonus  penalty  clause. 

The  initial  work  began  in  February, 
1033,  when  a  landscape  contractor  re- 
moved 131  elm  trees  from  the  surveyed 
area,  and  the  park's  statues,  balustrades 
and  fountains  were  placed  in  storage. 
I  pon  completion  of  the  project  in  No- 
vember of  next  year,  four  feet  of  soil 
will  cover  the  portion  of  the  garage 
under  Grant  Park,  and  the  landscape 
will  be  restored  to  its  former  beauty. 
Before  major  earth  moving  operations 
could    begin,    Michigan    Avenue    traffic 
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Cutaway    view    of    the    Grant    Park    Underground    Garage.  (Courtesy  Chicago  Park  District) 
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THIS    NEW    AUTOMOTIVE    LABORATORY   at 

Standard  Oil's  Whiting  Research  Laboratory 


is  now  in  operation  testing  and  developing  new 
and  improved  gasolines  and  lubricants. 


They  help  design  the  future 


•  In  the  laboratories  of  today,  the  world  of 
tomorrow  is  taking  shape — test  by  test,  ex- 
periment by  experiment. 

What  man  will  be  capable  of  in  years  to 
come,  how  he  will  work  and  play,  how  he 
will  travel,  all  depend  to  a  large  extent  on 
the  fuels  and  lubricants  that  will  power  the 
machines  of  the  future. 

More  than  a  quarter  of  a  century  ago 
Standard  Oil  opened  its  first  automotive 
laboratory,  and  from  time  to  time  has  en- 
larged the  facilities. 

Now  Standard  Oil  has  added  still  another 
unit.  The  new  building  located  at  Whiting, 
Indiana,  is  devoted  entirely  to  the  testing 


and  development  of  automotive  fuels  and 
lubricants. 

Full-scale  testing  is  conducted  in  a  room 
containing  every  needed  facility  for  the 
measurement  and  control  of  operating  con- 
ditions. The  test  engines  include  the  prin- 
cipal types  used  today  or  anticipated  for  the 
future.  Each  of  16  engines,  with  its  dynamo- 
meter, is  mounted  on  a  separate  concrete 
foundation,  isolated  from  other  parts  of  the 
building  to  eliminate  vibration. 

In  the  expansion  of  our  laboratories, 
young  technical  men  find  evidence  that  the 
challenge  of  the  future,  with  its  stimulation 
and  rewards,  is  being  met  at  Standard  Oil. 


Standard  Oil  Company 

910  South  Michigan  Avenue,  Chicago  80,  Illinois 


w 
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DETAILED     PROFILE    AL0N6    STATE    ST/fEET 


was  re-routed  over  a  temporary  roa  1 
thru  the  easterly  halt  of  (iraiit  Park. 
A  24-iiK-h  water  main,  a  2()-inch  gas 
main,  a  7-foot  sewer,  fire  and  police 
alarm  systems,  and  electric  power  facil- 
ities were  gathered  up  from  under 
Michigan  A\enue  and  mo\ed  to  the 
west  curb. 

The  underground  garage  will  consist 
of  three  parts:  the  mezzanine,  which 
will  hold  1,50  cars,  the  main  floor,  1  ,l).i7 
cars,  and  the  lower  level,  1.1 ')2  cars. 
totaling  a  2, .159  capacity. 

Ramps  on  .Michigan  Avenue  will 
provide  two  entrances  and  two  exits.  As 
the  motorist  enters  the  garage,  he  will 
have  a  choice  of  self-parking  or  letting 
an  attendant  handle  it.  The  rates  for 
attendant  parking  will  be  slightly  high- 
er. After  entering  the  desired  lane,  each 
driver  will  be  given  a  stamped  ticket 
which  records  the  date,  time  and  last 
four  digits  of  the  license  number. 

Stalls  which  are  occupied  will  have 
red  ceiling  lights.  Orange  lights  will 
indicate  attendant  parking  areas.  (Jreen 
ceiling  lights  will  call  attention  to  emp- 
ty parking  spaces. 

After  parking  his  car,  the  motorist 
will  walk  to  the  west  side  of  the  garage 
where  he  may  take  an  escalator  up  to 
Michigan  Avenue  at  either  Washington 
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Houle\ard,  Randolph  or  Monroe  Street, 
thus  eliminating  the  need  of  crossing 
Michigan  Avenue  at  grade  level. 

A  great  deal  of  consideration  has 
been  given  to  that  old  American  nemesis 
— speed.  Because  the  supporting  col- 
umns are  spaced  29'  apart,  the  motorist 
will  be  blessed  with  9'  by  18'  parking 
stalls.  This  large  area  will  facilitate 
easier  and   faster  parking. 

The  cashier  booths  will  be  located  at 
the  north,  south  and  central  sections, 
there-by  shortening  walking  distances 
for  self-parkers  and  attendants.  The 
use  of  computers,  totalizers  and  an 
inter-commimication  system  will  expe- 
dite all  operations. 

The  cost  of  parking  in  the  under- 
ground garage  will  be  less  than  that  of 
the  average  parking  lot  in  the  northeast 
section  of  the  loop,  especially  if  the 
motorist  chooses  to  park  his  car  without 
the  helji  of  an  attendant.  The  average 
attendant  parking  rate  in  Chicago  is 
()Sc  for  one  hour  and  $1.25  for  nine 
hours,  with  self-parking  rates  at  45c 
and  $1.10. 

Cost  of  construction  is  estimated  at 
$S,.?0(),00()  or  $3,515  per  stall.  It  is 
estimated  that  the  total  vearh'  revenue 
will  gross  $1,230,750  with  a  $S4\Sllll 
net. 


Walls,  columns  and  floors  will  be 
constructed  of  reinforced  concrete.  The 
waiting  room,  rest  rooms  and  locker 
rooms  will  be  heated  by  a  low  pressure 
steam  system  and  finished  in  glazed  tile 
glass  set  in  aluminum.  The  ramps  and 
receiving  lanes  will  have  radiant  heating 
for  automatic  snow  removal.  Walls  and 
fire  doors  will  divide  the  garage  into 
fire  protection  areas,  and  fire  alarm 
temperature  ri.se  detectors  are  to  be  in- 
stalled throughout. 

The  safety  and  comfort  of  motorists 
has  been  given  every  consideration. 
V'entilation  is  to  be  mechanical  with  a 
maximum  change  of  air  every  3.6  min- 
utes. The  intensity  and  arrangement  of 
ramp  lighting  is  planned  to  effect  a 
minimum  contrast  between  sindight  and 
luiderground  illumination. 


The  worst  thing  about  getting  old 
is  to  have  to  listen  to  a  lot  of  advice 
from  one's  children. 

— Lake    Mills    Craphic 

»        *        *• 

Eskimo's  Wife:  You  look  terrible  this 
morning,  dear! 

Eskimo:  I'm  a  nervous  wreck.  Those 
darn  dogs  must've  barketl  two  months 
last  night. 
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THE  SEA  IS  AN  INEXHAUSTIBLE 
SOURCE  OF  AN  IMPORTANT  METAL 

Each  cubic  mile  of  sea  water  contains  six  million  tons 
of  MAGNESIUM,  the  lightweight  metal  of  many  uses 


Todav.  wlien  this  nation  is  confronted  with  a  crisis  in  our 
supply  of  many  raw  materials,  it  is  of  immense  significance 
that  the  sea  around  us  contains  an  almost  unlimited  supply 
of  Magnesium.  For  Magnesium  is  light,  strong,  practical 
and  versatile — the  answer  to  many  manufacturers'  needs. 

Dow  began  research  on  the  extraction  of  Magnesium  from 
brine  over  forty  years  ago.  In  1941,  at  Dow's  Freeport, 
Texas  Plant,  the  first  commricial  extraction  from  sea  iiater 
teas  hrgun.  Dow  pioneered  in  the  [iroduction  and  develop- 
ment of  Magnesium  and  its  alloys  and  remains  the  leading 
producer  and  fabricator  today. 


Magnesium  is  only  one  of  more  than  600  chemicals 
produced  bv  Dciw.  From  Dow's  many  rapidly  expanding 
plants  throughout  the  nation  flows  an  increasing  abundance 
of  chemicals  and  chemical  products.  Besides  Magnesium, 
these  include  Industrial,  Agricultural,  and  Fine  Chemicals 
as  well  as  Plastics. 

Don's  Booklet,  "Opportunities  with  Tlie  Dow 
Cliemical  Company"  especiaUv  written  for 
those  about  to  enter  the  chemical  pro/easion,  is 
atailalile  free,  upon  request.  If  rite  to  THE 
DOn  CHEMICAL  COMPANY,  Technical 
Employment,   Midland,   Michigan. 


you  can  depend  on  DOff  CHEMICALS 
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by  Eric  Aagaard,  M.E.,  '53 


The  science  of  photograplu  lias  made 
enormous  advances  since  its  caiK  ilays 
when  it  took  ten  minutes  to  expose  a 
photographic  plate  in  bright  sunlight. 
Today  we  have  photographs  and  motion 
pictures  which  quite  accurately  repro- 
duce scenes  as  the>'  might  actually  ap- 
pear as  to  lights  and  shades,  perspective, 
color,  detinition,  and  movement.  These 
pictures  are  nearly  perfect  in  all  but 
one  very  important  respect  —  they  do 
not  reproduce  a  scene  in  its  original 
solidity  and  relief.  When  we  can  pro- 
duce a  photographic  reproduction  which 
gives  the  effect  of  looking  through  a 
window  at  the  original  scene  instead  of 
seeing  a  flat  sheet  of  paper  or  movie 
screen,  we  will  have  come  much  closer 
to  producing  a  perfect  p  i  c  t  u  r  e  ;  one 
which  is  indistinguishable  from  the 
original. 

The  science  dealing  with  the  seeing 
of  objects  in  three  dimensions  is  kr.own 
as  stcrcoscopy.  Men  have  been  speculat- 
ing as  t:)  the  caurcs  of  tliis  piienomenon 
since  the  time  of  Euclid,  who  mentioned 
it  in  h's  writings  in  280  H.  C.  Numer- 
ois  conjectures  were  advanced  after 
this  time,  but  all  the  early  explanations 
were  extremely  vag,ue.  It  was  not  until 
t'^c  early  part  of  rhe  sixteenth  century 
f'on  a  manuscript  left  by  the  lamed 
I'lorentinc  painter,  scientist,  and  engi- 
neer, Leonardo  da  X'inci,  that  the  first 
definite  theory  of  binocular  vision  v.'as 
known ;  the  explanation  uni\-ersall\  ac- 
cepted   today. 

The  stereoscopic  effect  in  seeing  is 
primarily  due  to  the  fact  that  each  hu- 
man eye  sees  a  slightly  different  view 
of  a  scene  from  its  niate.  This  may  be 
demonstrated  by  a  simple  experiment. 
Hold    a    fairlv   thin   book   with    its   back 


toward  \'ou  about  ten  inches  in  fiont 
of  \()ur  face.  When  \()ur  left  eye  only 
is  closed,  you  should  see  the  back  and 
right  side  of  the  book.  When  the  left 
eye  is  opened  and  the  right  e\  e  is 
closed,  you  will  see  the  left  side  and 
back,  but  not  the  right  side. 

If  a  small  sphere  were  substituted 
for  the  book,  each  eye  would  see  al- 
most one-half  of  its  total  surface.  To- 
gether the  eyes  would  see  more  than 
one-half  the  total  surface,  since  each 
eye  has  a  slightly  different  \iew  of  the 
sphere.  This  seeing  around  an  object  is 
interpreted  by  the  brain,  which  fuses 
the  images  from  the  eyes,  as  a  sensation 
of  depth  and  solidity. 

A  factor  in  vision  which  tends  to 
make  some  objects  appear  more  distant 
than  others  is  known  as  convergence. 
This  is  the  angle  formed  between  the 
rays  of  light  entering  each  eye  fro /.i 
the  same  point  on  an  object.  Wl'.en  an 
obser\er  is  looking  at  an  object  about 
ten  inches  from  his  face  this  angle  is 
about  fifteen  degrees;  when  the  object 
is  at  a  very  great  distance  the  angle  is 
very  nearly  zero.  It  is  evident  that  con- 
vergence angle  varies  in  an  inver^e  re- 
lation  with   object   distance. 

Since  the  region  of  most  acute  sight 
is  the  center  of  the  field  of  vision,  the 
eye  is  equipped  with  muscles  w  h  i  c  h 
turn  the  e.\e  b.dl  to  bring  the  object 
\iewed  to  the  centei  of  the  field.  Since 
the  center  of  the  \isual  field  of  each 
eye  would  now  correspond  to  a  side  of 
the  angle  of  convergence  with  the  ob- 
ject, the  eyes  must  turn  inv.-.ir<l  when 
looking  at  the  object. 

Convergence  may  be  demcnstrated 
b\-  the  following  experiment.  About  a 
foot  before  vour  face  hold  one  forefinger 


vertical.  While  holding  the  attention  of 
your  eyes  on  the  finger  observe  object.; 
beyond  it.  These  further  objects  will 
appear  greatly  blinred  since  the  eyes 
are  trained  on  only  the  angle  of  con- 
vergence substended  by  the  finger.  If 
the  eyes  are  now  trained  on  object;, 
beyond  the  finger,  the  finger  will  ap- 
parently split  into  two.  Again  this  ma\ 
be  explained  by  the  dissimilar  angles 
of  convergence. 

Accomodation  is  another  fact  o  r 
which  plays  a  role  in  stereoscopic  vision, 
although  not  as  important  a  one  as  those 
factors  mentioned  above.  Accomodation 
refers  to  the  ability  of  the  eye  to  focus 
the  image  formed  by  the  lens  onto  the 
retina.  This  situation  is  analogous  to 
the  focusing  of  a  camera  and  is  not 
dependent  upon  the  use  of  both  eyes. 
Some  people,  particularly  oKler  o  n  c  s, 
who  do  not  possess  tlie  full  power  oi 
accomodation  may  rcmed\  tliis  delect 
with  bifocal  glasses. 

There  arc  other  factors  which  in- 
fluence our  sense  of  stereoscopic  vision. 
When  we  close  one  e\e  we  still  sense 
more  de|nh  and  solidness  than  could  be 
attributed  to  a  c  c  o  m  o  d  a  t  i  o  n  alor.e. 
Stricth'  speaking  this  sensation  could 
not  be  called  stereoscopic  vision  at  all, 
since  it  is  due  to  our  knowledge  of 
existing  conditions.  We  know  the  ef- 
fects of  perspective,  light  a  n  d  shade, 
atmosphere,  the  size  of  certain  objects, 
and  the  like.  It  would  be  difficult  to 
determine  the  size  a  n  d  relative  dis- 
tances of  irregularly  shaped  objects 
placed  against  a  black  background  and 
\  iewed   with   one  eye  onl\. 

We  may  perform  another  simple  ex- 
periment. Place  a  coin  on  a  table  so  it 
prfijccts  partly  o\er  the  edge.  Close  one 
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(•\c,  walk  a  step  or  two  aua\  trnin  the 
table,  turn  annnul,  w  a  1  k  up  to  the 
table,  ami  without  hesitation  knoek  the 
coin  tioni  the  table  with  your  tore- 
tinger.  You  will  probably  fail  n  i  n  e 
times  out  of  ten,  although  you  should 
have  no  trouble  it  you  repeat  this  ex- 
periment with  both  eyes  open.  It  fol- 
lows that  true  stereoscopic  \ision  is  pos- 
sible onl\  when  we  use  both  eyes.  1  he 
psychological  reactions  i  n  v  o  1  v  e  il  in 
fusing  and  interpreting  the  images  from 
the  two  eyes  are  complex  and  not  well 
understood.  It  is  not  the-  purpose  of 
this  article  to  discuss  these  reactions  but 
rather  to  show  what  physical  conditions 
are  necessar\'  to  produce  stereoscopic  ef- 
fects artificalh'. 

It  should  be  mentioned  that  honic 
people  do  not  possess  the  faculty  ot 
stereoscopic  vision.  The  reason  ma\  be 
these  people  depend  almost  entirely 
upon  one  dominant  eye  for  vision,  or 
they  nia\  ha\e  one  eye  which  is  cnii- 
NiderabJN    weaker    than    the   other. 

The  Stereo    Mewer 

As  mentioned  earlier  each  of  the  hu- 
man eyes  sees  a  slightly  different  view 
of  an  object.  If  a  reproduction  of  the 
proper  view  can  be  presented  to  each 
e\e  the  major  condition  for  stereoscopic 
vision  is  satisfied.  When  mounted  side 
by  side  the  reproductions  may  be  view- 
ed without  artifical  aid  with  a  little 
training  on  the  part  of  the  obser\er. 
These  stereograms,  as  they  a  r  e  often 
called,  first  took  the  form  of  drawings 
long  before  the  dawn  of  photography. 
The  earliest  known  examples  of  these 
drawings  were  made  by  the  Neapolitan, 
(Giovanni  Battista  della  Porta  ( 1  S38 — 
1()1S),  who  is  often  credited  with  the 
invention  of  the  camera  obscura  and 
the  magic  lantern.  There  are  difficulties 
which  arise  when  stereograms  are  view- 
ed directly.  The  eyes  have  trouble 
fusing  the  two  reproduced  views,  since 
the  required  angle  of  convergence  is 
less  than  normally  reqiu'red  at  the  ac- 
tual viewing  distance.  This  unnatural 
condition  causes  eyestrain  and  some  dis- 
tortion of  the  picture.  Since  the  eyes 
cannot  readily  diverge,  the  distance  be- 
tween the  centers  of  the  individual 
views  cannot  be  greater  than  the  dis- 
tance between  the  eyes.  This  limits  the 
width  of  the  individual  views  to  about 
two  and  one-half  inches,  therefore  re- 
quiring the  views  to  be  held  imnaturall\ 
close  if  any  details'  is  to  be  seen. 

Eliot's  stereoscope,  a  viewing  device 
which  partially  eliminated  these  diffi- 
culties, was  introduced  in  the  third  de- 
cade of  the  last  century.  It  consisted 
of  an  oblong  rectangular  box  with  two 
peep  holes  for  the  eyes  in  one  end  and 
a  single  hole  in  the  center  of  the  op- 
posite end.  To  view  a  stereogram  witli 
this  device  it  w.ns  necessary  that  the  lines 


of  sight  cross,  that  is,  the  left  eye  saw- 
only  the  right  \  iew  ol  the  stireograni 
while  the  right  e\e  saw  only  the  left 
\iew.  The  \  iews  were,  of  course, 
mounted  ni  the  reverse  of  their  na- 
tural order.  There  was  no  restriction 
on  the  si/e  ot  the  views.  The  instru- 
ment couhl  be  used  by  most  people  de- 
spite the  uimatural  angle  of  converg- 
ence. 

The  first  completeh  practical  stereo- 
scope was  introduced  b\  the  scientist. 
Sir  Charles  Wheatstone,  in  188.?.  The 
two  views  of  the  stereogram  were  sepa- 
rated and  placed  face  to  face  in  parallel 
planes  on  either  side  of  the  observer's 
head.  The  observer  saw  reflected  images 
of  the  \iews  through  two  mirrors,  one 
placed  before  each  eye.  The  views  could 
be  as  large  as  desired  and  placed  at  any 
convenient  distance  from  the  observer. 
The  natural  angles  of  convergence 
could  be  obtained.  Since  mirrors  were 
used  the  stereo  views  had  to  be  re- 
\ersed  reproductions,  that  is,  repro- 
duced writing  on  the  views  read  from 
right  to  left  rather  than  from  left  to 
right.  In  an  improved  version  of  the 
Wheatstone  stereoscope,  which  is  used 
for  aerial  survey  work  today,  a  second 
pair  of  mirrors  was  introduced  to  al- 
low the  use  of  normal  unreversed  stereo- 
grams. The  inherent  bulk  of  this  instru- 
ment  was  its   principle  disadvantage. 

In  1840  the  Scot,  Sir  David 
Hrewster,  described  a  compact  stereo- 
scope in  which  the  views  were  mounted 
side  by  side.  Between  each  view  and  the 
eye  was  placed  a  thin  prism  which  dis- 
placed the  image  toward  the  center  of 
the  field  of  vision,  thus  producing  na- 
tural convergence.  In  latter  models  the 
prisms  were  replaced  by  p  r  i  s  m  a  t  i  c 
lenses  which  enlarged  the  images  as  well 
as  providing  convergence.  Prismatic 
lenses  are  half  sections  of  simple  convex 
lenses.  The  famous  parlor  stereoscope 
common  to  the  homes  of  ovn'  grand- 
parents was  of  the  Brewster  type.  These 
popular  instruments  ranged  from  cheap 
mail  order  house  productions  to  expen- 
sive models  mounted  in  cabinets  inlayed 
with  semiprecious  stones.  The  views 
were  mostly  inexpensive  halftone  repro- 
ductions on  3>4  X  (3%  inch  cardboard 
m  o  u  n  t  s.  The  introduction  of  other 
entertainment  mediums,  such  as  motion 
pictures,  were  chief  causes  of  the  parlor 
stereoscope's  downfall.  We  should  not 
lament  its  loss,  because  its  often  poor 
construction  produced  eyestrain  and  the 
cheap  halftone  reproductions  used  in 
the  stereograms  left  much  to  be  desired 
from  a  technical  standpoint.  However, 
before  we  leave  the  parlor  stereo.scope 
to  its  grave,  it  should  be  mentioned  that 
Oliver  Wendell  Holmes  invented  the 
popular  form  of  this  instrument. 

It  should  be  evident  that  magnif\ing 
lenses  before  the  eyes  permit  the  use  of 
stereographic    views    of    small    si/e,    the 


only  restriction  being  that  the  views 
provide  adequate  definition  ot  fine  de- 
tail. When  the  individual  \  iews  are  two 
and  one-half  inches  wide  or  less,  the 
centers  of  the  views  may  be  placed  on 
the  axis  of  the  eyes,  thus  allowing  the 
use  of  full  convex  lenses  in  the  place  of 
prismatic  lenses.  The  optician  Hermagis 
constructed  an  instrument  of  this  t\pe 
in  18S6,  followed  by  the  (jerman 
scientist,  Helmholz,  in  1866.  Well 
made  instruments  of  this  type  produce 
the  finest  stereo  effects  presently  obtain- 
able. The  use  of  well  ground  achro- 
matic lenses  eliminate  the  eyestrain  asso- 
ciated with  the  prismatic  lenses  of  the 
Brewster  stereoscope.  Practically  all 
modern  instruments  are  of  this  t\pe  and 
are  usually  equipped  with  focusing  de- 
vices, interocular  distance  adjustments, 
and  built-in  sources  of  illumination. 

The  beautiful  stereograms  obtainable 
from  the  use  of  modern  full-color  photo- 
graphic films  have  been  largely  respon- 
sible for  the  present  great  popular  inter- 
est in  three  dimensional  photography. 
Before  a  further  discussion  of  viewing 
is  made,  it  will  be  well  to  mention  the 
technique  of  producing  photographic 
stereograms. 

Making  the  Stereo  Photiiiiraph 

The  two  views  of  the  stereogram  may 
be  made  with  an  ordinary  still  camera 
which  is  moved  the  interocular  distance 
between  exposures.  Suitable  brackets  are 
available  at  photographic  supply  houses 
to  give  this  restricted  movement  to  a 
camera  mounted  atop  an  ordinary  tri- 
pod. Since  two  separate  exposures  must 
be  made,  this  system  is  not  suitable  for 
photographs  of  moving  objects.  Stereo- 
grams are  made  most  conveniently  with 
a  twin-lens  camera;  essentially  the  op- 
tical systems  of  two  cameras  mounted 
in  the  same  body.  Since  the  lens  and 
shutter  adjustments  of  such  cameras  are 
tied  together,  the  twin-lens  camera  is 
no  more  difficult  to  operate  than  an 
ordinary  single-lens  camera.  Several  ex- 
cellent twin-lens  stero  cameras  designed 
to  use  33  mm.  color  film  are  available 
to  the  amateur  or  professional  photog- 
rapher. 

A  simple  device  available  to  the 
photographer  allows  the  use  of  any 
single  lens  camera  for  making  one  ex- 
posure stereograms.  It  is  a  small  box 
about  three  inches  long  containing  a 
train  of  prisms  (or  mirrors  depending 
upon  the  quality  of  the  device).  The 
stereo  images  are  transmitted  from  two 
openings  in  one  side  of  the  box  by 
prisms  to  a  single  opening  in  the  back 
of  the  device  which  fits  over  the  lens 
of  a  conventional  camera.  The  two 
stereo  images  are  formed  on  the  film 
area  normally  occupied  by  a  single 
image.  The  device  is  also  available  for 
small   movie  cameras. 
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DU  PONT  SCIENCE  AND  ENGINEERING 
GRADUATES   MEET   THE    PUBLIC    IN 

technical  ^ales 


More  and  more,  industry  is  on  the 
lookout  for  technically  trained  men 
and  science  majors  who  have  an  in- 
terest in  and  aptitude  for  selling.  A 
number  of  departments  at  Du  Pont 
prefer  men  with  such  training  for 
sales  positions.  A  technical  under- 
standing of  the  properties  of  a  sub- 
stance helps  a  man  do  a  better  selling 
job — and  offers  the  customer  better 
service. 

Because  of  the  diverse  applications 
of  Du  Font's  many  products,  there 
is  a  need  for  sales  representatives 
with  widely  varying  technical  back- 
grounds. There  are  problems  involv- 
ing chemistry  and  many  types  of  en- 
gineering in  such  fields  as  plastics, 
ceramics,  textiles  and  many  others. 

Technical  men  may  work  in  direct 
sales,  sales  service,  or  sales  develop- 
ment groups,  depending  on  dopart- 


Edgar  G.  Boyce,  Ashland  Stale  {right), 
helps  a  customer  improve  his  method  of  apply- 
ing siticati'  adhesive  in  the  manufacture  of 
corrugated  boxboard. 


Ivan  R.  Smith,  B.S.  in  Ch.E.,  Kansas  State 
Ihi  ivcrsity  '40  (right) ,  advises  the  operator  of  a 
galvanizing  machine  on  the  efficient  use  of  a 
Du  I'ont  flux. 


mental  organization.  In  some  cases 
technical  men  handle  all  phases  of 
selling.  In  others  they  deal  mainly 
with  customer  problems.  Some  de- 
partniotits  also  maintain  a  sales  de- 
velopmontsection  that  workson  tech- 
nical problems  connected  with  the 
introduction  of  a  new  product  or  a 
new  application  for  an  established 
one. 

Here  are  examples  of  the  kind  of 
problems  attacked  by  technical  men 
in  Du  Pont  .sales  groups: 

1.  Find  a  more  economical  way  to 
apply  sodium  silicate  used  in  making 
corrugated  paperboard.  Du  Pont 
men,  as  in  many  other  instances, 
were  able  to  make  substantial  sav- 
ings for  the  customer. 

2.  Introduce  fabrics  of  "Orion"  acryl- 
ic fiber  for  use  in  dust  filtration.  This 


James  A.  Newman,  U.  S.  in  Cli.  L.,  ^,'urth 
Carolina  State' W, discusses  study  of  optimum 
settings  and  conditions  for  carding  nylon  sta- 
ple with  Prof.  J.  F.  Bogdan  of  North  Carolina 
State's  Research  Division. 


involved  evaluation  and  modifica- 
tion of  filter  fabrics  in  cooperation 
with  makers  of  dust-control  equip- 
ment, and  with  plant  personnel  hav- 
ing serious  dust-recovery  problems. 

3.  Reduce  the  time  needed  for  proc- 
essing motion-picture  fihn  used  by 
race  tracks.  Technical  service  men 
carried  the  problem  to  a  research 
group  which  developed  an  emulsion 
that  could  be  processed  in  about  one- 
third  the  former  time. 

Technical  men  interested  in  sales 
work  at  Du  Pont  usually  acquire 
needed  background  in  a  laboratory 
or  manufacturing  plant.  Depending 
on  their  interest  and  abilities,  they 
may  then  move  into  technical  sales 
service,  sales  development,  or  direct 
sales. 

In  any  of  these  fields,  the  man  with 
the  right  combination  of  sales  ability 
and  technical  knowledge  will  find  not 
only  interesting  work  but  exception- 
al opportunities  for  growth  in  the 
Company. 


College  graduates  with  many  types  of 
tet:linioal  training  find  opportunities  at 
Du  Pont.  Write  for  your  copy  of  "The 
Du  I'ont  Company  and  the  College 
(Graduate."  Address:  E.  I.  du  Pont  de 
Nemours  &  Co.  (Inc.),  2521  Nemours 
Building,  Wilmington,  Delaware. 


UTONJ: 


BETTER  THINGS  FOR   BETTER   LIVING 

,  .  .  THROUGH  CHEMISTRY 


Entertainint;.  Informative- 
See  "Cavalcade  of  America"  on  Television 
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HOW  TO  DESIGN 

PRODUCTS  TO  SAVE 

MATERIAL  AND  COST 


MOST  producia  can  be  built  stronger, 
more  rigid  with  welded  steel  con- 
struction than  possible  any  other  way. 
Steel  is  3  times  stronger  and  twice  as 
rigid  as  traditional  gray  iron.  As  a  result, 
usually  less  than  one-third  the  actual 
weight  of  metal  is  required. 

Pound  for  pound,  steel  sells  for  a  third 
of  what  gray  iron  costs  at  the  cupola.  This 
lower  cost  per  pound  plus  fewer  pounds 
needed  to  carry  equivalent  load  means 
that  initial  material  costs  can  be  cut  as 
.much  as  8  5°o  of  prices  charged  for  cast- 
ings alone  to  which  fabrication,  of  course, 
must  be  added. 

In  addition  to  its  inherent  superior 
physical  properties,  steel  is  easily  formed 
to  efficient  engineering  shapes  such  as  I 
beams  and  channels.  Thin  wall  structural 
sections  are  possible  by  concentrating 
material  at  outer  edges  in  load  carrying 
members  where  each  pound  of  metal  does 
the  most  good.  When  steel  is  utilized  to 
the  fullest,  a  product  of  welded  construc- 
tion generally  can  be  manufactured  for 
half  the  cost. 

The  examples  show  how  a  typical  ma- 
chine part  was  changed  over  from  cast 
iron  to  welded  steel  construction.  The 
cost  saving  of  iO%  resulted  from  less 
material  and  expense  by  eliminating  sev- 
eral machining  operations  such  as  mill- 
ing and  drilling.  Cleaning  and  painting 
operations  in  the  former  cast  design  were 
also  avoided.  The  new  welded  steel  base 
is  both  stronger,  more  rigid  and  has  a 
clean  streamlined  appearance  to  i-r.prove 
selling  appeal. 

Latest  information  on  designing  struc- 
tures to  save  steel  and  lower  cost  is  pre- 
sented in  1200  page  "Procedure  Hand- 
book of  Arc  Welding  Design  and  Prac- 
tice". Price  only  $2.00  postpaid  in  U.S.A. 


Original  Catt  Con- 
struction required 
41%  more  ma- 
terial. Heavier 
ueighl  increased 
handling  costi  in 
manufacture, 
shipment  and 
installation. 


Pretent   Design   i 
Steel  cut  produc- 
tion cost  50% 
.  .  .  Sew  design 
is  actually 
stronger,  more 
rigid  than  orig- 
inal. Modern 
appearance 
has  greater 
selling  ap- 
peal. 


THE  LINCOLN  ELECTRIC  COMPANY 

ClevelancJ  17,  Ohio 

THE  WORLD'S  LARGEST  MANUFACTURER 
OF  ARC  WELDING  EQUIPMENT 


Group    Mewing 

To  this  point  tile  discussion  has  In-cn 
liniiti'd  to  xicwiiif:  (lc\  ii'cs  used  by  onK 
line  iniliN  uliial.  I'lu'  rcciMit  interest  in 
rliree  dimensional  plu)to{;iaph\  denion- 
stiateil  the  desirability  of  audience  \ie\v- 
ing  ot  stereograms.  Of  the  many  group 
viewing  methods  proposed,  the  presently 
most  practical  and  commonly  used  was 
developed  in  1<).^()  by  Edwin  H.  I.an.l 
for  projected  still  slides  and  motion  pic- 
tures. The  method  involves  mounting 
two  projectors  side  by  side,  each  projec- 
tor presenting  one  of  the  views  of  the 
stereo  pair.  A  polarizing  filter,  that  is, 
a  material  which  transmits  liglit  vibrat- 
ing in  one  plane  only,  is  mounted  in 
each  projector.  The  two  images  project- 
ed on  the  screen  are  polarized  at  right 
angles  to  one  another. 

Polarized  light  will  pass  through  a 
polarizing  filter  only  when  the  plane  of 
polarization  of  the  filter  is  nearly  the 
plane  of  polarization  of  the  transmitted 
light.  In  the  Land  system  the  spectatoi's 
are  provided  with  spectacles  containing 
polarizing  filters  arranged  at  right  an- 
gles so  that  each  eye  sees  only  one  of 
the  projected  stereo  images.  Amateur 
equipment  of  this  type  for  projecting 
movies  and  slides  is  available  on  the 
open  market.  The  three  dimension  films 
presently  being  produced  and  distrib- 
uted b\  the  motion  picture  industry  use 
the  polarizing  system. 

Stereoscopic  motion  pictures  should 
not  be  confused  with  motion  picture 
systems  involving  the  use  of  a  curved 
screen,  such  as  the  Cinerama.  These 
latter  systems  depend  upon  the  wide 
screen  to  give  the  spectator  the  sense 
of  being  among  the  actors  on  the  screen  ; 
they  do  not  produce  true  stereoscopic 
effects. 

It  is  entirely  possible  to  produce 
stereograms  requiring  no  viewing  device 
or  special  adaptation  by  the  spectator. 
Store  window  displays  often  use  the 
line  screen  stereo  system.  The  original 
exposure  is  made  with  an  ordinary  sin- 
gle lens  camera.  A  screen,  made  of  fine 
vertical  lines  ruled  on  a  glass  plate,  is 
placed  in  contact  with  the  photosensi- 
tive face  of  the  film  within  the  camera. 
The  spaces  between  the  ruled  lines  are 
equal  to  the  width  of  the  lines.  After 
one  exposure  is  made,  the  screen  is 
shifted  the  width  of  a  ruled  line,  the 
camera  is  moved  laterally  the  interoc- 
ular  distance,  and  the  second  exposure 
is  made  on  the  previously  unexposed 
portions  of  the  original  negative.  Thus 
the  processed  photograph  will  contain 
both  views  of  the  stereo  pair  in  alter- 
nate vertical  strips. 

Viewing  is  accomplished  with  the  aid 
of  another  vertically  ruled  screen  placed 
a  fraction  of  an  inch  before  the  photo- 
graph. When  properly  placed,  this 
screen  will  allow  each  of  the  spectator's 


eyes  to  sec  only  the  portions  of  the 
photograph  showing  the  proper  stereo 
\  iew.  Since  proper  \iewing  conditions 
are  dependent  upon  the  position  of  the 
spectator  with  respect  to  the  screen  and 
the  photograph,  the  line  screen  stereo 
system  does  not  give  entirely  satisfactory 
results. 

A  potenrially  more  perlcct  system  in- 
vohes  the  use  of  a  lenticular  film.  The 
lens  of  the  camera  used  must  be  ex- 
tremely wide,  perhaps  on  the  order  of 
eight  or  more  inches.  The  photosensi- 
ti\e  coating  is  on  the  side  of  the  film 
away  from  the  lens,  thus  the  transpar- 
ent base  of  the  film  is  between  the  lens 
and  the  photosensitive  coating.  The  un- 
coated  surface  of  the  film  base  is  a 
series  of  cylindrical  lenses  fonning  a 
corrugated  pattern.  Each  cylindrical 
lens,  together  with  the  strip  of  photo- 
sensitive material  immediately  behind  it, 
is  in  itself  a  miniature  camera.  After 
the  single  exposure  is  made,  the  film  is 
given  reversal  type  processing,  that  is, 
the  positive  photographic  image  is  pro- 
d\iced  on  the  original  film.  The  film, 
when  illuminated  from  behind,  now 
produces  stereoscopic  effects  to  the  un- 
aided eye.  An  interesting  feature  is  the 
spectator's  ability  to  look  behind  objects 
in  the  three  dimensional  picture,  that  is, 
the  spectator  may,  b\  moving  his  head, 
see  objects  in  the  picture  originally  ob- 
structed by  other  objects  in  the  fore- 
ground. 

The  practical  applications  of  stereo- 
scopy  are  by  no  means  limited  to  pic- 
torial photography.  Stereoscopy  finds 
wide  applications  in  topography,  micro- 
scopy, radiography,  and  astronomy. 

For  many  years  the  center  of  pictoral 
stereoscopic  photography  has  been 
Europe.  However,  since  the  Second 
World  War  precision  stereoscopic 
equipment  has  been  produced  in  large 
quantities  in  this  country  and  a  revived 
interest  in  stereoscopy  is  developing. 
Three  dimensional  photography  is  gain- 
ing a  position  of  prominence  in  our 
lives. 
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Is  part  of  your  future  being  built  here? 


Here  you  see  the  beginning  of  another  addition 
to  Alcoa's  expanding  facilities.  This  plant,  at 
Rockdale,  Texas,  will  be  the  first  in  the  world 
to  use  power  generated  from  lignite  fuel  and 
will  produce  170  million  pounds  of  aluminum  a 


year.  This  and  other  new  plants  bring  Alcoa's  to  grow  with  us. 


production  capacity  to  a  billion  pounds  of 
aluminum  a  year,  four  times  as  much  as  we 
produced  in  1939.  And  still  the  demand  for 
aluminum  products  continues  to  grow.  Con- 
sider the  opportunities  for  you  if  you  choose 


lA/hdt  can  this  me^n  as  d  career  for  you? 


This  is  a  production  chart — shows  the  millions 
of  pounds  of  aluminum  produced  by  Alcoa 
each  year  between  1935  and  1951.  Good  men 
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did  good  work  to  create  this  record. 
You  can  work  with  tbe.se  .same  men. 
learn  from  tliem  and  qualify  yourself 
for  continually  developing  oppor- 
tunities. And  that  production  curve 
is  still  rising,  we're  still  expanding, 
and  opportunities  for  young  men 
joining  us  now  are  almost  limitless. 
Kver-expanding  Alcoa  needs  engi- 
neers, metallurgists,  and  technically 


minded  "laymen"  for  production, 
research  and  .sales  positions.  If  you 
graduate  soon,  if  you  want  to  be 
with  a  dynamic  company  that's 
"going  places,"  get  in  touch  with  us. 
Benefits  are  many;  stability  is  a 
matter  of  proud  record;  opportuni- 
ties are  unlimited. 

For  more  facts,  consult  your 
Placement  Director. 


Alcoa 
Alu 


ALUMINUM    COMPANY    OF   AMERI  CA 
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ACROSS 

I. 

Important  part 

ol  a  hydro- 

electric plant 

4. 

Sharp 

Selh  s  grand- 

R 

lather:   Bible 

i:i 

Metric  surface 

unit 

14 

Synthetic  rubboi 
Molten  rock 

IS 

Iti 

Marshes 

IK 

A  distilled  spirit 

1» 

Surgical  brUtle 

•/(I 

Silvery   metal: 

chem.  symbol 

21 

The  one  over 

?:i 

Block  to  keep  : 

wheel  from 

lurnine 

74 

Bench 

vs 

Gash 

2(i 

Indefinite  one 

2H 

Exclamation  of 

Impatient  con- 

tempt 

30 

Associate  of  Felix 

Savart  In  1820 

ni 

Bustle 

x>. 

Small    particle 

x\ 

Flash  of 

llRhtnlnB 

;(4 

Thick  part  of 

clabber 

K 

Billiard  stick 

:ii; 

Stronchold 
Light  boat 

37. 

:)B 

Sound  of 

hesitation 

3» 

Stratagem 

411 

A  pursuit 

41. 

Developed  an 

electric  tele- 

graph In  1834 

4:t 

Near  me 

44 

Parent 

4i; 

Taut 

47 

Electrically 

charged  particle 

4H 

Developed  an 

all-glass  light 

bulb  In   1879 

M 

Custom 

fil 

Decorate 

5:t 

Improve   with 

lime 

.=14 

Individuals 

R.S 

Greek  sylvan 

deitv 

5B 

Fresh 

DOWN 

1 

Built  «n  electrlr 
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in   1383 

2  Tract 

3  Enlisted  soldiers 

4  Hebrew  month 
5,  First  violinist 

to  broadcast 
on  the  radio 
8    One 

7  Color   produced 
by  sunlanips 

8  Plural   sufPix 

9  Watchful 

10  Facts 

11  Italian  physicist 
defined  the 
molecule  In  181 1 

12  Aided  William 
Sawyer  develop 
an  electric  lamp 
In  1875 

If    Often  used  In 
electric  generat- 


ing plants 
19.  Impale 

22.  Turn  to  the  left 

23.  Opening  for  in- 
sertion of  coins 

24.  Sliding  contact 
resting  on  a 
third-rail 

25.  Sediment 

27.  Point  at  rest  In 
a  vibrating  wire 

28.  Step 

29.  English  physicist, 
made  an  electro- 
magnet in  1825 

30.  Afflict  with 
ennui 

31.  Relative 

33.  Employer: 
colloq. 

34.  Walking  sticks 
36.  Protection 

against  over- 
loads in  a  circuit 


37.  Mongrel 

39.  Corrodes, 
as  iron 

40    Constructed  tht 
first  electro- 
magnetic motor 
In  1829 

42.  English  queen 
daughter  of 
James  II 

43.  Derisive  shout 

44.  Invented  a 


nic 


piler"    in    1837 

45.  All  over  again 

46.  Pair 

47.  Mrs     Eddie 
Cantor 

49.  Pallid 
51.  Like 
52    City  "45  minutes 


•  For  many  years  K&E  has  pioneered  in  the  manufacture 
ond  development  of  finest  qualify  surveying  instruments. 
K&E  surveying  instruments  are  renowned  all  over  the  vvorld 
for  their  superb  performance  under  conditions  of  all  kinds, 
for  their  magnificent  workmanship  and  for  special  features 
that  come  of  progressive  ingenuity. 

KEUFFEL  &   ESSER  CO. 


NEW   YORK   •    HOBOKEN,   N.   J. 

Chicago  •  St.  louii  •  Detroit  •  Son  Francisco  •  lot  Angalat  •  Montreal 


New  society  .  .  . 

General  Engineering 
Society 

by    Bob   Nieman,   Gen.    E.,   '55 

This  spring  tlic  .iiiiiiinistratioii  of  thf 
Curiiculum  ot  ( iciicial  i^iigiiifcriiig 
was  transferred  from  the  Dean's  office 
to  the  Department  of  General  Engi- 
neering Drawing  and  the  name  of  the 
department  was  then  changed  to  Gen- 
eral Engineering.  While  some  members 
of  the  former  Drawing  Department 
handled  the  details  of  registration  and 
advising  of  the  General  P'ngineering 
students,  the  department  is  now  charged 
with  complete  responsibility  for  this 
curriculum. 

The  (leneral  Engineering  curriculum 
provides  the  student  with  the  sound 
fundamental  core  of  an  engineering  ed- 
ucation. Its  chief  appeal  lies  in  the  fact 
that  it  permits  the  student  to  specialize 
in  areas  of  training  not  readily  available 
in  other  curricula.  The  basic  core  per- 
mits the  choice  of  electives  which  are 
useful  for  a  career  in  engineering  busi- 
ness or  salesmanship,  technical  journal- 
ism, or  teaching.  A  proper  selection  of 
electives  may  further  provide  the  ground 
work  for  employment  in  engineering 
research  or  geologv. 

Upon  formation  of  the  new  Depart- 
ment of  (General  Engineering  both  the 
students  and  faculty  expressed  interest 
in  a  society  for  (jeneral  Engineers. 
Heretofore  the  General  Engineering 
students  were  not  represented  as  a 
group  and  existed  more  or  less  inde- 
pendently with  no  definite  ties  on  cam- 
pus. 

Interest  was  translated  to  action 
when  the  Student-Eaculty  Relations 
Committee  of  the  Department  of  Gen- 
eral Engineering  called  a  meeting  for 
all  General  E.'s  with  the  purpose  in 
mind  of  reestablishing  the  Illinois  So- 
ciety of  General  Engineers.  The  Cien- 
eral  Engineers  had  at  one  time  their 
own  society  but  it  was  disbanded  due 
to  the  war. 

The  enthusiasm  expressed  at  the  first 
meeting  was  encouraging  to  all  con- 
cerned. Consequently  plans  were  laid 
for  the  coming  semester  and  officers 
were  elected  as  follows:  President,  Bill 
G  e  t  /.  e  n  ;  Vice-president,  Jack  Kiest ; 
.Secretary,  Rob  Neiman ;  Treasurer, 
Dick   Somerville.    : 

Heginniiig  next  fall,  the  Society  will 
attempt  to  further  the  interests  of  the 
Cjeneral  E.  student  in  campus  affairs. 
To  acquaint  the  students  with  their 
fellow  students  and  the  faculty,  to  keep 
the  members  informed  of  current  affairs 
in  industry  and  to  promote  greater 
interest  in  the  profession  will  be  among 
the  objectives  of  the  society. 
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HITCH  YOUR   CAREER 

TO   A    PLACE   WITH    NEW   METHODS 


Under  that  white-hot  strip  of  steel  is  an 
X-ray  tube.  Close  above  the  steel  is  a  spe- 
cially-designed electronic  measuring  device. 

As  the  steel  strip  speeds  by  at  half  a  mile 
a  minute,  a  ray  beamed  up  through  the 
steel  is  automatically  measured.  The 
results  on  a  dial  before  the  eyes  of  the 
"roller"  give  him  a  continuously  accurate 
check  on  the  thickness  of  the  flat-rolled 
steel  down  to  thousandths  of  an  inch. 

Thus,  Republic  employs  modern  science 
to  make  possible  better  thickness  control 
of  steel  sheets  and  strip. 


Perhaps,  if  you've  never  worked  for  a  steel 
manufacturer,  or  sold  a  basic  material,  the 
import  of  an  X-ray  measurement  may  not 
raise  you  to  high  emotion.  But  customers 
know  it  saves  them  money  because  it  avoids 
a  lot  of  reject  material.  They  have  more 
confidence  in  X-ray-measured  steel.  They 
tend  to  favor  the  Republic  man. 

When  you  become  part  of  an  organiza- 
tion, you'll  want  your  company  backing 
you  up  with  new  ideas— not  just  standing 
behind  vou. 


REPUBLIC  STEEL 

GENERAL  OFFICES...  CLEVELAND  1,OHIO 

WORLD'S     WIDEST     RANGE     OF     STEELS     AND     STEEL     PRODUCTS 
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A  man  was  iiitiDiiiKcd  to  a  circus 
sword  swallnwci .  Not  ha\ing  seen  a 
sword-swallowi-i  Ix'tnic,  he  asked  him 
ti)  dcnioiistratf  ln\  art,  wlicrcupon  the 
fellow  apparently  swallowed  some  pins 
and   needles. 

"Hut,"  protested  the  man,  "those  arc 
not  swords — they're  pins  and   needles." 

"I   know,"  was  the  reply,  "I'm  on  a 


et. 


TECHNOCRACKS 


"We  got  a  job  at  last,  Dad,"  the 
young  actor  reported.  "It's  a  new  pla\ 
and  I  take  the  part  of  a  man  who  has 
been  married  twenty  years.  " 

"Splendid,"  said  the  father.  "That's 
a  start  ainway,  my  boy.  Maybe  one  of 
these   days    they'll    gi\e    \ou    a   speaking 

part." 

»       *        * 

Al :  I  was  supposed  to  make  my  stage 
entrance   after   the   baboons, 
i'al:  Why  didn't  you? 
Al :  They   might  have  thought  it  was 

,in  encore. 

iS  *         » 

A  young  actor  had  made  good  in 
Hollywood  to  a  certain  extent.  On  a 
trip  to  his  home  town,  the  younger  ele- 
ment of  the  town  planned  a  great  cele- 
bration in  his  honor. 

"IMease,"   the  young   actor   said   mod- 
estly   to    the    celebration     ring    leaders, 
"let's  not  have  undue  fuss.  Treat  me  the 
same  as  you  would  Bob  Hope.  " 
*        *        » 

"Two  hundred  dollars  for  an  elec- 
tric refrigerator?  That's  too  much," 
said  the  prospective  buyer  and  walked 
out  of  the  store. 

The  next  morning  he  ordered  a  re- 
frigerator over  the  phone,  and  request- 
ed immediate  delivery. 

"Might  I  ask  what  made  you  change 
your  mind?"  asked  the  salesman. 

"Certainly,"  replied  the  customer. 
"When  I  came  home  yesterd.iy  my  wife 
was  leaning  over  our  old  icebox  and  I 
gave  her  a  playful  pat.  Without  looking 
up,  she  said,  "I'ifteen  pounds  toilay,  dar- 
ling." 

He  kissed  her  in   the  garden. 
It  was  a  moonlight  night. 
She  was   a  marble  statue. 
He  was  a  little  tight. 


That  modernistic  furniture  confuses 
me.  The  other  night  I  was  visiting  a 
friend  who  had  nothing  but  modernistic 
furniture  in  his  apartment.  I  couldn't 
tell  a  chair  from  a  table  until  1  asked 
him  where  an  ash  tray  was  and  he  said 
I'd  been  sitting  in  it  for  the  past  half 
hour. 

»        *        * 

The  young  widow  was  attending  a 
seance  and  after  the  usual  routine  the 
spiritualist  announced  that  he  ha<l  a 
message  from  her  departed  husband  to 
send  him  a  package  of  cigarettes. 

"Where  shall  I  send  them?"  she 
asked.  "He  didn't  give  an  address." 

"Well,"  solemnly  replied  the  spiritu- 
alist, "you  notice  he  didn't  ask  for  any 
matches.  " 


A  sparrow  biult  a  nest  on  an  electric 
line  pole  and  the  hillbilly  climbed  up  to 
see  if  the  eggs  had  hatched.  The  higher 
he  got  the  more  frantic  the  mother  bird 
became,  swooping,  swirling  and  chat- 
tering angrily. 

A  moment  later  he  touched  the  live 
wire  and  was  knocked  to  the  ground  lui- 
conscious.  As  he  opened  his  eyes  and  saw 
the  still  angry  bird,  he  sadly  shook  his 
head.  "What  a  wallop,"  he  muttered, 
for  such  a  little  bird." 

A  near-sighted  man  lost  his  hat  in 
a  strong  wind.  He  ran  after  it,  but 
every  time  he  was  about  to  catch  up 
with  it,  it  was  whisked  away  from  under 
his  hand.  After  ten  minutes  he  was 
exhausted. 

Then  a  woman  screameil  at  him  from 
a  nearby  farmhouse. 

"What  do  you  think  you're  doing?" 

The  man  explained  that  he  was  mere- 
ly trying  to  recover  his  hat. 

"Your  hat!"  exclaimed  the  woman. 
"It's  o\er  there  by  the  wall — you've 
been  rimning  the  legs  off  my  little  black 
hen  !" 

"Johnson  is  so  conceited." 

"Yes,  on  his  last  birthday  he  sent 
a  telegram  of  congratulations  to  his 
mother !" 


^MOTHEN    MV    FATHER     Sf\iD   —  FrtH    To  THFSET     eCiOFR     eo>. 
I    KKow    RRDio-AcTiviTy     WHEN     iSFe      iT     !" 
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Knitting  mill  solves  help  shortage, 
attraets  and  keeps  full  staff 


1  land  Knit  llosiciyConipanN'of  Sliehoxgan, 
Wise,  knittc'is  of  \\'ig\\ani  Socks,  found 
nian\  [lotcntial  employees  resisted  jolis 
simpK  because  they  didn't  know  tlie  sort  of 
opportu nil ies  offered. 

To  explain  job  opportunities, 

to  enlist  an  efficient  staflF,  here's  how 

this  company  used  photography 


But  Hand  Knit's  industrial  ic-lations  director 
knew  tlie  potency  of  i^liotography  — used  it 
to  show  applicants  ulial  their  work  would 
he,  w  iiat  tliiN  wear,  what  their  ho.ss  looked 
like.  From  then  on  an  efficient  factory  force 
was  more  easih'  lined  up  — and  kcj)t.  Any 
business  profits  when  cameras  and  film  get 
to  work. 

There  are  so  many  new  uses  for  photog- 
raphy being  found,  that  many  weli-(|nalified 
graduates  in  the  ph\sical  sciences  and  in 
engineering  ha\  e  been  led  to  find  positions 
with  the  Eastman  Kodak  C'ompany. 

If  >ou  are  interested,  write  to  Business 
and  Technical  Personnel  Dept.,  Eastman 
Kodak  (,'ompan\-,  l^ochester  4,  N.  Y. 
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EW  companies  can 
ort'cr  as  broad  a  range  of  career 
opportunities  as  General  Electric. 
Whether  a  young  man  is  inter- 
ested in  science  or  engineering, 
physics  or  chemistry,  electronics 
or  atomic  energy,  plastics  or  air 
conditioning,  accounting  or  sales, 
employee  relations  or  advertising, 
drafting  or  jet  engines  ...  he  can 
plan  for  himself  a  G-E  career. 

The  training  programs  sum- 
marized here  are  only  a  few  of 
the  "open  doorways"  that  lead  to 
successful  careers  in  a  company 
w  here  big  and  important  jobs  are 
l)eing  done,  and  where  young 
people  of  vision  and  courage  are 
needed  to  help  do  them. 

If  you  arc  interested  in  build- 
ing a  G-E  career  after  graduation, 
talk  with  your  placement  officer 
and  the  G-E  representative  when 
he  visits  your  campus.  Meanwhile, 
for  further  information  write  to 
College  Editor,  Depr.,  2-123, 
General  Electric  Co.,  Schenectady 
5,  New  York. 


WAYS  TO  BEGIN  A  SUCCESSFUL  CAREER 


TEST  ENGINEERING  PROGRAM — offers  engineering  graduates  opportuni- 
ties for  careers  not  only  in  engineering  but  in  all  phases  of  the  Company's 
business.  Includes  rotating  assignments  plus  opportunities  for  classroom  study. 


BUSINESS  TRAINING  PROGRAM — open  to  business  administration,  liberal 
arts,  and  other  graduates  .  .  .  for  careers  in  accounting,  finance,  adminis- 
tration, and  other  fields.  Includes  on-the-job  training   plus  classroom  study. 


CHEMICAL  AND  METALLURGICAL  PROGRAM— provides  rotational  as- 
signments in  chemistry,  chemical  engineering,  and  metallurgy.  Also  offers 
graduate-level  courses  stressing  solution  of  practical  engineering  problems 
through  application  of  basic  principles  of  physical  chemistry  and  unit 
operations. 


MANUFACTURING  TRAINING  PROGRAM— for  developing  leaders  in 
the  field  of  manufacturing.  Open  to  graduates  with  a  technical  education 
or  a  general  education  with  technical  emphasis. 


ADVERTISING  TRAINING  COURSE — offers  graduates  career  opportunities 
in  all  phases  of  advertising,  sales  promotion,  and  public  relations  work. 
Includes  on-the-job  training  and  a  complete  classwork  program. 


PHYSICS  PROGRAM — offers  physicists  rotating  assignments  in  applied 
research  in  many  fields  of  physics  plus  ample  opportunity  for  organized 
classroom  study.  Program  graduates  have  gone  into  such  fields  as  research, 
development,  manufacturing,  design,  marketing. 


GENERAL^ELECTRIC 


